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The Order in Council 


By Order in Council P.C. 1989-532, dated March 29, 1989, the Government 
of Canada, on the recommendation of the minister of transport, constituted 
a Commission of Inquiry into the contributing factors and causes of the crash 
of Air Ontario Flight 1363 Fokker F-28 at Dryden, Ontario (see appendix A). 

As Commissioner of this Inquiry, I was also asked to make any recommen- 
dations I deemed appropriate in the interests of aviation safety. In addition, 
I was given authority and directions as follows: 


(a) the Commissioner be authorized to adopt such procedures and methods 
as he may from time to time deem expedient for the proper conduct 
of the inquiry; 
(b) the Commissioner be authorized to sit at such times and in such places 
as he may decide; 
(c) the Commissioner be authorized to rent such space and facilities as may 
be required for the purposes of the inquiry, in accordance with Treas- 
ury Board policies; 
(d) the Commissioner be authorized to engage the services of such experts 
and other persons as are referred to in section 11 of the Inquiries Act, 
at such rates of remuneration and reimbursement as may be approved 
by the Treasury Board; 
(e) the Commissioner be directed to advise the Governor in Council as to 
which, if any, of the groups or individuals that may appear before him, 
should receive assistance with respect to the legal costs they may incur 
in respect of those appearances, and the extent of such assistance, where 
such assistance would, in the opinion of the Commissioner, be in the 
public interest; 
(f) the Commissioner be directed 
(i) to submit an interim report, in both official languages, to the 
Governor in Council not later than six months after the date of 
the appointment of the Commissioner and to submit any other in- 
terim reports to the Governor in Council, in both official languages, 
as, in the opinion of the Commissioner, may be required; and 

(ii) to submit a final report, in both official languages, to the Gover- 
nor in Council not later than March 30, 1990; and 

(g) the Commissioner be directed to file the records and papers of the in- 
quiry as soon as reasonably may be after the conclusion of the inquiry 
with the Clerk of the Privy Council. 
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The Order in Council 


By Order in Council P.C. 1989-532, dated March 29, 1989, the Government 
of Canada, on the recommendation of the minister of transport, constituted 
a Commission of Inquiry into the contributing factors and causes of the crash 
of Air Ontario Flight 1363 Fokker F-28 at Dryden, Ontario (see appendix A). 

As Commissioner of this Inquiry, I was also asked to make any recommen- 
dations I deemed appropriate in the interests of aviation safety. In addition, 
I was given authority and directions as follows: 


(a) the Commissioner be authorized to adopt such procedures and methods 
as he may from time to time deem expedient for the proper conduct 
of the inquiry; 
(b) the Commissioner be authorized to sit at such times and in such places 
as he may decide; 
(c) the Commissioner be authorized to rent such space and facilities as may 
be required for the purposes of the inquiry, in accordance with Treas- 
ury Board policies; 
(d) the Commissioner be authorized to engage the services of such experts 
and other persons as are referred to in section 11 of the Inquiries Act, 
at such rates of remuneration and reimbursement as may be approved 
by the Treasury Board; 
(e) the Commissioner be directed to advise the Governor in Council as to 
which, if any, of the groups or individuals that may appear before him, 
should receive assistance with respect to the legal costs they may incur 
in respect of those appearances, and the extent of such assistance, where 
such assistance would, in the opinion of the Commissioner, be in the 
public interest; 
(f) the Commissioner be directed 
(i) to submit an interim report, in both official languages, to the 
Governor in Council not later than six months after the date of 
the appointment of the Commissioner and to submit any other in- 
terim reports to the Governor in Council, in both official languages, 
as, in the opinion of the Commissioner, may be required; and 

(ii) to submit a final report, in both official languages, to the Gover- 
nor in Council not later than March 30, 1990; and 

(g) the Commissioner be directed to file the records and papers of the in- 
quiry as soon as reasonably may be after the conclusion of the inquiry 
with the Clerk of the Privy Council. 
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Background 


On March 10, 1989, at 07:49 a.m. Central Standard Time, Air Ontario Flight 
1362, under the command of Captain George Morwood, took off from 
Winnipeg, Manitoba, en route to Dryden and Thunder Bay, Ontario. The other 
crew members were the first officer, Keith Mills, and two flight attendants, 
Katherine Say and Sonia Hartwick. The aircraft was a Fokker F-28, 1000 Series, 
powered by two fuselage-mounted Rolls Royce Spey, Model 555-15, jet tur- 
bine engines, bearing Canadian aircraft registration designation C-FONF. 

The flight was uneventful and, after a stop at Dryden, the aircraft landed 
at Thunder Bay at approximately 09:32 a.m. The aircraft was scheduled to return 
to Winnipeg with a stop-over again at Dryden. The return flight, which was 
redesignated as Flight 1363, departed Thunder Bay with a full load of passengers 
at approximately 11:04 a.m. and reported to Kenora Flight Service as being 
down at Dryden at approximately 11:40 a.m., all times being Central Standard 
Time. 

During the stop at Dryden, eight passengers and luggage were deplaned and 
seven passengers and luggage were boarded. The aircraft was refuelled at Dryden 
with the starboard engine running and while the passengers remained on board. 
Flight 1363 received instrument flight rules (IFR) clearance to Winnipeg at 12:08 
p.m. and reported about to roll on runway 29 at Dryden at 12:09:29 p.m. The 
last radio transmission from Flight 1363 to the Kenora Flight Service Station 
was: “And Kenora, Dryden, Ontario, three sixty three is about to roll twenty- 
nine at Dryden.” 

The aircraft with 65 passengers and its crew of four on board failed to gain 
altitude after take-off from runway 29 and, after barely clearing a bluff approx- 
imately 700 meters west of the runway’s end, plunged into a densely wooded 
area. The aircraft broke into three sections on impact and was engulfed in flames. 
Twenty-two of the persons on board perished in the crash, including three of 
the four crew members. Two passengers died subsequently of injuries received 
in the crash, one at the Dryden District Municipal Hospital and the other at 
the Health Sciences Centre in Winnipeg. The deceased passengers ranged in age 
from 5 to 85 years. The only surviving crew member was Flight Attendant 
Sonia Hartwick. 

An investigation into the crash of Flight 1363 was immediately undertaken 
by the Canadian Aviation Safety Board (CASB), pursuant to the provisions 
of the Canadian Aviation Safety Board Act R.S.C. 1985, c. C-12. The investi- 
gator in charge, Mr Joe Jackson of Ottawa, attended at Dryden on March 11, 
1989, together with an investigation team of 21 persons which included three 
investigators from Winnipeg, Manitoba, who had arrived in Dryden on March 
10, 1989, at approximately 6:00 p.m. The CASB investigators conducted their 
investigation in accordance with the terms and provisions of the Canadian 
Aviation Safety Board Act and the standard procedures adopted by CASB. They 
interviewed numerous persons who had been directly or indirectly involved with 
Flight 1363. By March 29, 1989, approximately 100 interviews had been 
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conducted. Following the onsite CASB investigation, the aircraft remains were 
transported to the engineering facilities of the Canadian Aviation Safety Board 
at the National Research Council of Canada, Uplands Airport, Ottawa. 

On March 29, 1989, the CASB investigation was suspended and this 
Commission of Inquiry was established appointing me to inquire into the con- 
tributing factors and causes of the crash in question and to report on them. 
The terms of reference for this Commission also require me to make such recom- 
mendations as I may deem appropriate in the interests of aviation safety. 


Initial Steps Taken 


Immediately following my appointment as Commissioner on March 29, 1989, 
I consulted with senior officials in the Privy Council Office and arranged 
meetings with them in Ottawa on March 30 and April 4, 1989. I wish to 
acknowledge the co-operation and valuable assistance extended to me by 
Mr Ward Elcock, the deputy clerk of the Privy Council, and Mr William Pratt, 
the co-ordinator of operations, in organizing my Commission of Inquiry. The 
public service of Canada is indeed fortunate to have in its employ these two 
outstanding individuals. 

This Commission was born out of the public controversy surrounding the 
Canadian Aviation Safety Board and the method of aircraft accident investiga- 
tion in Canada. I deemed it essential that the Commission be seen to be both 
independent and credible, and, recognizing the possibility that the role of Trans- 
port Canada could be examined in the course of this Inquiry, I proposed that 
it be placed under the auspices of the Privy Council and that its funding be 
through the Treasury Board. I am pleased to report that the Privy Council 
responded favourably to my recommendation and that I have had the complete 
co-operation of the Government of Canada in assuring the independence of my 
Commission. 

Because the initial investigation under the auspices of the CASB had been 
suspended at the time of my appointment, I took steps as soon as possible to 
reactivate the Air Ontario crash investigation. I contacted the chairman of the 
CASB, Mr Ken Thorneycroft of Ottawa, and requested that the CASB profes- 
sional air crash investigators, including Mr Jackson and the technical staff of 
the board assigned to the investigation of the Air Ontario crash, be seconded 
to my Commission, and that all records and information pertaining to the Air 
Ontario crash be made available to my Commission. Mr Thorneycroft and the 
board, with whom my Commission counsel and I met in Ottawa on April 11, 
1989, were totally co-operative and helpful in arranging the transfer of the 
investigation to my Commission. 
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Organization of the Commission 


In order that the Inquiry could be launched at the earliest possible date, I made 
the following decisions between March 29, 1989, and April 14, 1989: 


Location of the Commission Offices 


Having considered several alternatives, I concluded that the City of Toronto 
was, for anumber of reasons, the most logical site for the Commission offices. 
As the major transportation hub in Canada, Toronto has ready access to a num- 
ber of necessary services. The possibility of holding some of the Commission 
hearings at other locations was left open. 


Commission Counsel 


After numerous consultations and personal interviews, I appointed Mr Frederick 
von Veh, QC, of Toronto as Commission counsel on April 4, 1989. I met with 
Mr von Veh in Calgary on April 8, 1989, for discussions related to the organi- 
zation of the Commission and to interview Mr Gregory L. Wells, a candidate 
for the position of associate Commission counsel. Mr Wells, of Calgary, was 
subsequently appointed to the position. 


Leasing Premises for Commission Offices and Hearing 
Room 


With the assistance of Mr Elcock and Mr Pratt, arrangements were made through 
Toronto representatives of the Department of Public Works (Canada) to view 
six possible Commission office locations in Toronto on April 5, 1989. Accom- 
panied by Mr Pratt, Mr von Veh, and representatives of the department, I 
personally inspected the locations, two of which were found suitable. Public 
Works agreed to negotiate a lease agreement as soon as possible for the premises 
eventually selected, the Atrium Building at the intersection of Bay and Dundas 
streets, but, because of an unfortunate delay in concluding the lease agreement, 
the premises were not occupied until May 15, 1989. In the interim, the Com- 
mission operated out of the Toronto law offices of Commission counsel. 


Retaining Technical Advisors and Independent Experts 


Given the complexity of the investigation, I considered it important for my Com- 
mission to have the benefit of totally independent expert advice. To this end, 
I instructed my counsel to seek the assistance of two internationally renowned 
aviation accident investigation experts, Mr Charles Miller and Mr Gerard 
Bruggink. Mr Miller is the former director of the Bureau of Aviation Safety, 
National Transportation Safety Board of the United States, and Mr Bruggink 
the former deputy director of the board’s Bureau of Accident Investigation. Both 
accepted the invitation to join my Commission as special advisors. 
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Messrs Miller and Bruggink have assisted the Commission in a number of ways: 


e They have participated in the deliberations of Commission 
investigators. 

e Mr Bruggink has spent considerable time in Ottawa, Ontario, 
with CASB officers and Commission investigators to familiarize 
himself with Canadian aircraft accident investigation procedures 
generally and with the particular Fokker F-28 crash and its 
investigation specifically. 

e Mr Miller has attended at Dryden and Thunder Bay, Ontario, 
to familiarize himself with the crash site and to attend some of 
the public hearings which were called in both locations. 

e Messrs Miller and Bruggink have reviewed Commission working 
papers and offered valuable assistance on the ongoing direction 
of the Commission’s proceedings and investigations. 

e Messrs Miller and Bruggink have conferred from time to time 
with the Commission staff and investigators in order to guide 
the Commission’s proceedings in a constructive way and to 
ensure that the ongoing investigation addresses all factors, direct 
and indirect, relating to the crash of the Air Ontario Fokker F-28. 

e Messrs Miller and Bruggink have briefed the Commission on the 
human and operational aspects of aircraft accident investigation. 


The Commission is indebted to Messrs Miller and Bruggink for their past and 
continuing assistance. 

In addition, in conjunction with my counsel, I engaged the services of two 
highly regarded Canadian aviation experts, Mr Frank Black of Ottawa, Ontario, 
an independent aviation consultant, and Mr Robert MacWilliam of Orangeville, 
Ontario, a senior airline captain, to act as Commission technical advisors. 


Appointment of Commission Communications Advisor 


Immediately following my appointment as Commissioner I was deluged for 
several days by telephone calls from all forms of national and regional media. 
My Commission counsel was also experiencing the same pressures. As a result 
of the intense and continuing media interest, which was seriously affecting our 
efforts to organize the Commission, and recognizing the media's important func- 
tion to inform the public, a decision was made to engage the services of a com- 
munications advisor for the Commission. Mr Gordon Haugh of Toronto, an 
experienced specialist in communications, was retained to act in that capacity 
and his services have proven to be invaluable to the Commission. His role has 
been expanded to take up some of the administrative work of the Commission. 
Numerous highly laudatory comments have been received from members of 
the media with respect to his appointment and the professional manner in which 
he has handled his position. I would not hesitate to recommend to future high- 
profile commissions the involvement of a communications specialist. 
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Appointment of Commission Secretary and Financial 


_ Officer 


Candidates for the position of Commission secretary were interviewed by me 
and by Commission counsel on April 14, 1989, at Ottawa. Dr Karen Logan 
of Ottawa was appointed to that position. Subsequently, Mrs Grace Dardick 
of Toronto was appointed as Commission financial officer and Mr Norman 
Savage of Toronto as registrar. Both Dr Logan and Mrs Dardick, however, have 
recently left the Commission to take up other long-term employment opportu- 
nities. 

The Commission was fortunate to obtain the services of Mr Robert McBey 
of Toronto, who has considerable experience working with other commissions 
of inquiry. He has assumed the duties of Commission financial officer and will 
assist Mr von Veh and Mr Haugh in carrying out the necessary administrative 
functions previously assigned to the Commission secretary. 


Staff Counsel 


Messrs William McIntosh, Adam Albright, Douglas Worndl, and William 
Cottick, all of Toronto, were retained as staff counsel. All have proved to be 
competent, dedicated, and hard-working members of the Commission. 
Mr Albright has recently left the Commission to continue postgraduate studies 
in London, England. 


The Ontario Provincial Police 


I am indebted to Commissioner Thomas O’Grady of the Ontario Provincial 
Police for having made available to the Commission Detective Inspector Dennis 
Olinyk, Detective Sergeant Don MacNeil, Sergeant Doug Davis, and Constable 
Gordon Leslie, who are working full time on ongoing Commission investiga- 
tions. These officers, together with Constable Robert Coulter of Dryden, 
Ontario, and other officers of the Dryden Detachment of the OPP, have great- 
ly assisted the Commission in its endeavours. 


The CASB and the Commission 


Together with Mr von Veh, Mr Bruggink, and Mr Black, I again attended at 
Ottawa on April 13, 1989, to meet with Mr Ken Thorneycroft, chairman of 
the Canadian Aviation Safety Board, Mr Ken Johnson, executive director of 
the CASB, and board members. Mr Jackson was also present, along with offi- 
cials of the Aviation Branch of the National Research Council in Ottawa. De- 
tails of the seconding to my Commission of the CASB investigating teams and 
the turnover of evidence obtained by the CASB to that date were worked out. 
I wish to acknowledge the complete co-operation and assistance extended to 
my Commission by Mr Thorneycroft and CASB officials, including the con- 
tinued use of CASB facilities and resources and the secondment to my 
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Commission on a full-time basis of the investigator in charge of the investiga- 
tion into the Air Ontario crash, Mr Jackson, and three aviation technical ex- 
perts: Messrs Dave Adams, David Rohrer, and Reg Lanthier. 


Reactivation of the Investigation 


At the April 13, 1989, meeting, I directed Mr Jackson to instruct the accident 
investigating teams to resume their work forthwith, under the auspices of this 
Commission, and to report thenceforth directly to me. This in fact occurred. 


Access to CASB Files and Records 


Mr Black and Mr Bruggink were given total access to the files of the CASB 
at their headquarters building in Hull, Quebec. Lines of communication were 
established between the officials of the CASB and the officers of my Commis- 
sion, primarily Mr von Veh. 


Planning 


Throughout the months of April, May, and June 1989, numerous lengthy 
meetings were held in Toronto with my Commission counsel and expert advisors 
with respect to planning and directing the conduct of the Inquiry and in building 
the administrative structure of the Commission. A decision was taken to invite 
the views of parties who were obviously interested in the Inquiry on the proce- 
dures under which the Inquiry should be conducted and on the direction of the 
Inquiry itself. 


Interpretation of Terms of Reference 


In my opening statement on June 16, 1989, at the first formal public hearings 
of the Commission held at the Royal York Hotel in Toronto, I outlined the terms 
of reference of this Inquiry (see appendix B): 


The next matter with which I shall deal is that of the overall ambit of the 
Inquiry. The primary area of concern, of course, is determining the con- 
tributing factors and causes of the crash itself. Of further concern is the need 
to re-establish the confidence of all Canadians in the aviation accident in- 
vestigation process in this country. If during the course of this investiga- 
tion, fundamental flaws are found in this process, then appropriate 
recommendations will be made by me. 

I interpret the terms of reference to provide a broad mandate to inquire 
not only into the Air Ontario crash but also into any derivative matters 
which affect aviation safety, with respect to which I am directed to make 
such recommendations as I may deem appropriate. The Commission may, 
from time to time, enlarge, consolidate, delete, and/or modify any of the 
said areas of inquiry as the evidence unfolds. 
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Procedural Matters 


Informal Meetings with Interested Parties 


While the Commission was in its formative stages, informal meetings were held 
at the earliest possible date with a number of parties whom I was advised had a 
special interest and expertise pertaining to the subject matters contained in the 
terms of reference of the Commission. These meetings were held at the Royal 
York Hotel on Tuesday and Wednesday, April 25 and 26, 1989, with the 
following parties: 


Canadian Air Traffic Control Association (CATCA) 

Air Ontario 

Canadian Union of Public Employees, Airline Division (CUPE) 
International Association of Machinists 

Provincial coroner 

Corporation of the Town of Dryden 

Her Majesty the Queen as represented by the minister of 
transport and the attorney general of Canada 

e Canadian Airline Dispatchers Association (CALDA) 

e Canadian Airline Pilots Association (CALPA) 


A number of invitations were also extended to other possibly interested 
individuals and parties to meet informally with my Commission counsel and 
me, but these invitations were declined. 

At these informal meetings we explored the proposed course of conduct of 
the Commission of Inquiry. It was hoped that the Commission would benefit 
by ascertaining the views of and hearing representations from the parties as 
to their special areas of interest and expertise. The meetings were most benefi- 
cial and the suggestions and representations of those attending have assisted 
the Inquiry. All parties pledged their willingness either to present evidence or 
to make submissions to the Commission, and they have indeed done so. 

An extremely significant consensus emerged from these meetings concerning 
the desirability of granting an interested party the right to second a particular 
expert from among its ranks as a member of an accident investigation team - 
something that had never been done before in aircraft accident investigations 
in Canada. I will deal at greater length with this matter later in my report (p. 17). 


Standing Before the Commission 


The Status Hearings 

Once these informal meetings with interested parties were completed, I fixed the 
date for formal status hearings when representations were to be entertained from all 
parties seeking standing before the Commission. Notice of the status hearings of 
the Commission to be held on May 26, 1989, in the concert hall of the Royal York 
Hotel was published in the national press on May 17, 1989 (see appendix C). 
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The following parties or their counsel were in attendance at the status hearings: 


e Canadian Airline Pilots Association, as represented by its 
counsel, Mr John Keenan; 

e Canadian Union of Public Employees, Airline Division, on 
behalf of Flight Attendant Katherine Say, deceased, and Flight 
Attendant Sonia Hartwick, as represented by its counsel, Ms 
Leanne Chahley; 

e Corporation of the Town of Dryden and the Dryden Municipal 
Airport, as represented by their counsel, Mr David Tompkins 
and Ms Katherine Auvinen; 

e Air Ontario Inc., as represented by its counsel, Messrs Edwin 
T. Nobbs, QC, D. Bruce MacDougall, QC, and Peter Jacobsen; 

e Chief coroner of Ontario, as represented by his counsel, Mr Paul 
A. Bailey; 

e Her Majesty the Queen, as represented by the minister of trans- 
port and the attorney general of Canada, as represented by their 
counsel, Mr Duff Friesen, QC: 

e The collective group of crash survivors and the estates of 
deceased passengers, as represented by their group counsel, 
Messrs S. Alexander Zaitzeff and W. Danial Newton. 


Categories of Status 
At the commencement of the status hearings on May 26, 1989, I made a state- 
ment concerning party status (see appendix D). 


Basis for Granting Status 

In determining party participation at Commission hearings, I considered my 
statutory authority under the Inquiries Act; my terms of reference, which include 
the adoption of such procedures and methods as I may deem expedient for the 
proper conduct of the Inquiry; and, in general, the developing law pertaining 
to commissions of inquiry. 


Full Participant Status: The Right to be Heard 
In the exercise of my procedural discretion I determined that I would be guided 
by procedural fairness and public interest criteria. I concluded that procedural 
fairness required that any party adversely implicated by testimony at the public 
* hearings of the Commission should be given a full opportunity to be heard. 
This position is supported by the decision of the Supreme Court of Canada in 
Irvine et al. v. Restrictive Trade Practices Commission et al., [1987] 1S.C.R. 
181. There, Estey, J. explained the developing principle of procedural fairness 
as it applies to investigative tribunals: “If an individual could be adversely af- 
- fected by the investigation and report, the individual must be told of the case 
against him and given a fair opportunity to answer” (Irvine at 224). 

It can reasonably be expected that, in the course of this Inquiry, the conduct 
of certain parties will be scrutinized carefully. Having regard to the principle 
that individuals who will likely be adversely implicated by testimony should 
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be given a full opportunity to be heard and the right to challenge adverse 
testimony, certain parties were initially granted status as full participants at 
the Commission’s public hearings. 


Parties Initially Granted Full Participant Status 

e Air Ontario Inc. 

e Canadian Airline Pilots Association 

e Canadian Union of Public Employees, Airline Division 

° Corporation of the Town of Dryden and the Dryden Municipal 
Airport 

e Her Majesty the Queen, as represented by the minister of 
transport and the attorney general of Canada 


The Chief Coroner of Ontario: Grant of Full Participant Status 

Upon the occurrence of any untimely or suspicious death in the Province of 
Ontario, the chief coroner of Ontario is mandated by the Coroners Act R.S.O. 
1980, c.93, to conduct an investigation and, if appropriate, a coroner’s inquest. 
Deaths resulting from aviation accidents would normally be investigated by the 
chief coroner. In the present matter it became apparent that, if a coroner’s inquest 
were called with respect to the deaths of the 24 crash victims, a substantial dupli- 
cation of investigative effort between the Chief Coroner's Office and this Com- 
mission would have occurred. In the interest of avoiding such duplication, an 
agreement was reached between the chief coroner and the Commissioner 
whereby the coroner’s inquest with respect to this aviation accident was 
suspended. It was further agreed that, because of the suspension of the coroner's 
inquest, the chief coroner would be represented. in this Commission’s investi- 
gation. Accordingly, at the status hearings of May 26, 1989, the chief coroner of 
Ontario, Dr Ross C. Bennett, represented by his counsel Mr Paul Bailey of 
Chatham and by the regional coroner for Metropolitan Toronto, Dr Robert 
H. Huxter, applied for and was granted status as a full participant. 


Subsequent Grant of Full Participant Status to Fokker Aircraft B.V. 

At the commission hearings at Dryden, Ontario, on July 17, 1989, Fokker 
Aircraft B.V., the manufacturer of the F-28 aircraft, as represented by its counsel, 
Mr Robert Gale, QC, applied for and was granted status as a full participant. 


Grant of Limited Participant Status 
Menasco Aerospace Ltd: At the opening of the Commission hearings in Toronto 
on June 16, 1989, Menasco Aerospace Ltd, as represented by Mr Berndt Webber, 
made an application for status before the Commission. Menasco Aerospace Ltd 
is the manufacturer of several of the flight-control-system components used in 
the Fokker F-28 aircraft which crashed at Dryden. Limited status was granted 
to Menasco Aerospace Ltd to participate in relation to those segments of the 
hearings where technical aspects relating to the flight-control-system compo- 
nents manufactured by the company would be assessed in detail. 

Rolls Royce Ltd: On September 11, 1989, upon commencement of the com- 
mission hearings at Thunder Bay, limited participant status was granted to Rolls 
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Royce Ltd, the manufacturer of the engines on the Fokker F-28 aircraft, as 
represented by its counsel, Mr Eric Lane, OC, of Toronto. 


The Survivors and the Families: Special Participant Status 

Prior to the status hearings, a considerable amount of discussion took place 
between Commission counsel and counsel representing the crash survivors and 
the families of crash victims regarding their possible participation at the public 
hearings of the Commission. A formal application for status before the Com- 
mission was made at the status hearings on May 26, 1989, on behalf of this 
group. It was conceded by counsel that no precedent existed with respect to 
previous aviation accident commissions of inquiry for the granting of participant 
status to survivors or estates of aircraft accident victims. 

Notwithstanding the lack of precedent for so doing, I deemed it appropriate 
in the circumstance to exercise my procedural discretion in favour of a form 
of survivor and victim's family participation, as outlined in the following ex- 
cerpt from my statement made at the status hearings on May 26, 1989 (see 
appendix D). 


While one has great sympathy for these parties, and while the testimony 
of survivors will be important in discovering the causes of the accident, it 
is believed that their individual involvement as full participants would not 
contribute significantly to the present Inquiry into the contributing factors 
and causes of the crash. Given the large number of parties similarly situated 
in this regard, it is believed that their individual participation at public 
hearings would become unwieldy and ultimately counter-productive. 

However, recognizing their profound interest in the findings of this In- 
quiry, and having regard to the practical difficulties inherent in their in- 
dividual participation, I am prepared to hear representation in connection 
with the granting of special participant status to one counsel representing 
the collective interests of the crash survivors and the estates of the crash 
victims. 

It is my intention that the representative counsel, on behalf of a special 
participant would be entitled to cross-examine Commission witnesses and 
submit written briefs. 


Observers 
Provision has been made for a third form of participation in the public hear- 
ings of the Commission: namely, that of observer. I have ruled that any party 
establishing a special interest in the proceedings of the Commission would be 
granted observer status. As an observer, such party would be entitled to sub- 
mit written briefs to the Commission. Additionally, observers would be allowed 
to submit written suggestions to Commission counsel regarding the calling of 
evidence. ; 

On September 11, 1989, upon commencement of the Commission hearings 
at Thunder Bay, the Aircraft Operations Group was granted observer status. 
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Ongoing Applications for Status 

In the course of the Inquiry, I may be required to entertain further applications 
for status from parties not recognized at present. I will rule on such applica- 
tions in accordance with the principles enunciated herein and in accordance with 
my previous rulings. 


Applications for Financial Assistance with Respect to Legal Costs and Recom- 
mendations Made 

An application on behalf of the several victims’ estates and the survivors of 
the Air Ontario F-28 crash for assistance with their legal costs was made by 
their representative counsel at the status hearings held on May 26, 1989, in 
Toronto. A similar application was also made at that time on behalf of the Cana- 
dian Union of Public Employees, Airline Division. Written arguments were 
requested from counsel on behalf of these parties in support of such applica- 
tions. Following receipt of such arguments, and after due consideration of the 
applications, I delivered written Reasons for Decision on September 11, 1989, 
at the hearings of the Commission held at Thunder Bay, Ontario. I recommended 
to the Governor in Council that funding be provided to the victims and survivor 
group only to cover the legal costs of a single representative counsel, for the 
collective group, in accordance with those certain parameters outlined in the 
Reasons for Decision (see appendix E). This recommendation has been submitted 
to the Governor in Council. 


Role of Commission Counsel and the Order of Examination 


Once a determination was made as to the number of parties granted standing 
before the Commission, careful consideration was given to the order of exami- 
nation of witnesses by the various counsel appearing. 

Initially, the role of Commission counsel was examined. It is my view, and 
indeed this view is generally adopted by all commissions of inquiry, that proceed- 
ings before a commission are not analogous with a private lawsuit. There is 
no lis inter partes among the parties accorded status or between such parties 
and the Commission itself. Commission counsel does not occupy an adversarial 
role, but is there to represent the public interest. In the absence of evidence 
to the contrary, it must always be assumed that Commission counsel is acting 
fairly by bringing before the Commission all witnesses and documents that may 
help to achieve and satisfy the terms of reference of the Inquiry. I agree with 
and adopt the statements made as to the role of Commission counsel by several 
previous commissioners of inquiry. 

In the Commission of Inquiry into Royal American Shows Inc. and Its 
Activities in Alberta, Mr Justice J.H. Laycraft (now chief justice of Alberta) 
compared the duties of Commission counsel to those of a prosecutor in a criminal 
trial: 


In this investigatory process, the function of Commission Counsel is not 
to act as advocate for any particular person or party or to contend for or 
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against any point of view. Counsel's duty is to place before the Commission 
all of the evidence available without regard to whom it favours, and to see 
that all persons affected are treated equally. He assists not only the 
Commission but all parties appearing before it to see that their rights are 
observed and that the evidence is fairly adduced. After consideration of the 
general issues before the Inquiry as they were then understood to be, I 
considered that the duties of Commission Counsel are not consistent (sic) 
with those of a prosecutor and, in fact, are virtually identical. 

The role of a Crown Prosecutor in England and in Canada is not to struggle 
at all events for conviction. His duty is as an officer of the court to ensure 
that all evidence, both favourable and unfavourable to the accused, is put 
before the court. This has been repeatedly stated in courts here and abroad. 

In the Supreme Court of Canada in Boucher v. The Queen 1955, S.C.R. 
16, ... Rand, J. said at Page 23: 

“It cannot be over-emphasized that the purpose of a criminal prose- 
cution is not to obtain a conviction, it is to lay before a jury what 
the Crown considers to be credible evidence relevant to what is 
alleged to be a crime. Counsel have a duty to see that all available 
legal proof of the facts is presented: it should be done firmly and 
pressed to its legitimate strength but it must also be done fairly. 
The role of prosecutor excludes any notion of winning or losing; 
his function is a matter of public duty than which in civil life 
there can be none charged with greater personal responsibility. 
It is to be efficiently performed with an ingrained sense of the 
dignity, the seriousness and the justness of judicial proceedings.” 
In my view, this definition of the role of the Crown Prosecutor is also an 
apt description of the duty of Commission Counsel in an Inquiry such as 
this one. (pp. A15-17) 


In the Commission of Inquiry into the Facts and Allegations of Conflict of In- 
terest Concerning the Honourable Sinclair M. Stevens, Mr Justice W.D. Parker 
stated as follows: 


Although I felt it essential to ensure that procedural fairness was observed, 
I also recognized that a commission of inquiry is neither a civil nor a criminal 
trial. Rather, it is a proceeding that is investigatory in nature. A commis- 
sion of inquiry may investigate matters ranging from broad social and 
economic questions, such as those raised in the Mackenzie Valley Pipeline 
Inquiry, to more narrowly circumscribed allegations of misconduct regarding 
a specific individual. In either case, the hearings are the most important 
vehicle for conducting the investigation, as it is through this process that 
most of the evidence is gathered. This investigatory function can produce 
tension between traditional notions of due process for persons whose conduct 
is being investigated and the inquiry process itself, which, unlike a trial, 
does not commence with a discovery process whereby parties to an action 
have full disclosure of their opponents’ case prior to trial. As a result, a 
commission of inquiry proceeds before the evidence is marshalled, before 
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the issues are clearly delineated, and even before the course of the inquiry 
has been clearly charted. 

Further, the absence of legal consequences - there are no civil or criminal 
penalties attached to the findings I make or the conclusions set out in the 
report - underscores the investigatory function of a commission of 
inquiry ... A true understanding of the inquiry process therefore must reflect 
the need to balance considerations of due process with the investigation 
required of an inquiry. 

This tension raises the question of the proper role of Commission counsel 
in such proceedings. I am satisfied that his or her task is to ensure that all 
the evidence, all the issues, and all possible theories are brought forward 
to the Commission. In this context, counsel's obligation is most often 
described as the duty to be impartial. (pp. 334-35) 


Against this background of the role of Commission counsel, the order of 
examination of witnesses by a substantial number of counsel representing the 
party participants had to be addressed. Essentially, the two concerns given con- 
sideration were a balancing between the Commission’s requirements for an 
expeditious flow of testimony and the concern of counsel for the party par- 
ticipants that their respective clients’ positions be protected. It is in this latter 
context that some counsel preferred to cross-examine first, while others preferred 
to cross-examine last. 

I decided that in relation to witnesses called, Commission counsel would 
examine first and that, thereafter, counsel with the broadest knowledge of the 
testimony to be adduced from such witness should initially cross-examine in 
order to expedite the proceedings. All other counsel would cross-examine in 
an order determined by agreement between counsel or, failing agreement, pur- 
suant to my direction. In addition, counsel with the broadest knowledge of the 
testimony to be adduced would be given the right of reply questioning. Once 
this was complete, final questioning, if any, would be conducted by Commis- 
sion counsel. 

This order of witness examination was adopted at the Commission hearings 
held in Dryden, Ontario, from July 17 to 25, 1989, and at Thunder Bay from 
September 11 to 14, 25 to 29, and October 10 to 12, 1989. Proceedings have 
advanced expeditiously and all counsel have advised that they are satisfied with 
the process adopted. 
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Allowing Secondment by Interested 
Parties of Expert Individuals to 
Participate in the Investigation 


When I, my Commission counsel, and my senior technical advisor, Mr Black, 
met informally with a number of interested parties on April 25 and 26, 1989, 
we discussed the idea of inviting individuals who had a special expertise from 
among these parties to participate directly in the investigative process. 

In the past, aircraft accident investigations conducted by the CASB, and 
previously by the Department of Transport, were the exclusive responsibility 
of staff associated with the investigative body. Parties closely associated with 
an aircraft accident were afforded observer standing only. They were not granted 
the privilege of participating directly as members of the investigative process, 
despite the high degree of expertise they might have in a given area under con- 
sideration. As a consequence, highly qualified and knowledgeable persons 
desirous and willing to assist in the investigative process were not utilized. 

My Commission officials and I conducted extensive research in this regard, 
and conferred with Canadian and international experts in relation to the 
feasibility, propriety, and desirability of having persons with special expertise 
from among the interested parties fully participate in the investigative process. 
We concluded that the involvement of such experts was desirable for two 
reasons: 


e To ensure that a complete and thorough investigation was not 
only conducted but also seen to be so conducted; 
e To benefit from the special expertise of such persons. 


Accordingly, the Commission invited a number of individuals from among 
the interested parties who possessed special expertise to join and participate in 
the investigative process. In effect, such individuals were seconded to a given 
phase of the investigation and participated directly in the investigation with 
the constituted group of Commission investigators. 


The Issue of Confidentiality 


One area of concern which required careful consideration was that of confiden- 
tiality. When outside experts participate in the investigative process, they become 
privy to a body of information which must be treated in a confidential manner. 
After consultation with the interested parties and the proposed participating 
individuals, it became clear that their desire to assist the Commission was genuine 
and that their participation in the investigative process would not be 
compromised by confidentiality concerns. In order to ensure that the working 
relationship between the Commission and the individuals possessing expertise 
was fully understood and respected, correspondence was forwarded to every 
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interested party or individual involved which addressed the confidentiality issue. 
Appendix F, a copy of a letter to the Canadian Airline Pilots Association from 
Commission counsel dated April 27, 1989, is a sample of the correspondence 
forwarded to all interested parties. 

The involvement of outside experts in the investigative process was and 
continues to be experimental. To date, the Commission has been favourably 
impressed with the expertise of the persons seconded to the investigating teams 
and the contributions they have made to the ongoing investigations. The in- 
terested parties have confirmed, without reservation, that this initiative has met 
with approval. 


Disclosure of Information to the Parties 


The Commission received a number of requests from parties with standing before 
the Commission for access to Commission internal documents and working 
papers. The Commission takes the position that access to such internal 
documents and working papers would have a detrimental effect, for the fol- 
lowing reasons: 


e The proceedings of the Commission are not adversarial by 
nature. They are investigative and fact finding. Disclosure of 
internal documents and working papers is akin to a form of 
documentary discovery. Such course of conduct would unduly 
delay proceedings and not be in the public interest. 

e A Commission of Inquiry controls its own procedures. It was 
not perceived to be in the best interests of the Commission, nor 
in the public interest, that a counsel appearing before the Com- 
mission be entitled to demand, and expect to have made 
available, Commission internal documents and working papers. 
Proceedings of the Commission are not analogous to a private 
lawsuit. The proceedings are premised on an assumption that 
Commission counsel acts fairly and brings before the Commis- 
sion all necessary and available evidence. 


The Commission's position on documentary disclosure was set down by 
correspondence dated July 6, 1989, from Commission counsel to Mr Kristopher 
H. Knutsen, QC, a counsel representing some of the survivors (see appendix G). 

All counsel appearing before the Commission were apprised of the Commis- 
sion’s position on disclosure of documents and working papers, as communi- 
cated to Mr Knutsen. This position has been favourably received by all counsel. 
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Public Hearings of the Commission Held 
to Date 


May 26, 1989 Concert Hall 
Royal York Hotel 
100 Front Street West 
Toronto, Ontario 


At this hearing, applications were entertained from counsel for the interested 
parties in relation to standing before the Commission. 


June 16, 1989 Upper Canada Room 
Royal York Hotel 
100 Front Street West 
Toronto, Ontario 


At this hearing, one further application for standing before the Commission 
was entertained. Thereafter, there were opening statements by the Commis- 
sioner and Commission counsel. 


July 17-21, 24, 25, 1989 ° Best Western Motor Inn 
349 Government Road 
Dryden, Ontario 


Accompanied by Commission counsel and by counsel and representatives of 
the interested parties, I viewed the Dryden Municipal Airport facilities and the 
crash site on the morning of July 17, 1989. Thereafter, formal hearings of the 
Inquiry were held over a period of days and evidence was heard from 18 
witnesses, namely: 


Craig M. Brown Gerald MacCrae 

John Callan Louis Maltais 

Sergeant Doug Davis Dr Gregory Martin 

Raymond Godfrey Thomas D. McDonald 

Richard Groves Sergeant Paul Miller 

Stephen Hanley Roger S. Norlund 

Thomas Jones Ernest Parry 

Ernest Kobelka Allen Slota 

Peter Louttit Sandra Walker 
September 11-14, 25-29, 1989 Valhalla Inn 
October 10-12, 1989 1 Valhalla Inn Road 


Thunder Bay, Ontario 
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At these hearings, evidence was heard from 22 witnesses. With the exception 
of T. Northcott, A. Hymers, and J. Brannan, all the witnesses were survivors 
of Flight 1363. The witnesses were: 


Brian Adams Tom Harris 

David Berezuk Sonia Hartwick 
Alfred Bertram Allan Hymers 

John Biro Gary Jackson 

Jill Brannan Kelly Lynn MacKenzie 
Ricki Campbell Ronald Mandich 
Ronald Crawshaw Trevor Northcott 
Susan Ferguson Brian Perozak 
Michael Ferguson Dennis Swift 

Daniel Godin Uwe Teubert 


Murray Haines Richard Waller 
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Interim Findings 


Inasmuch as the investigation into the crash of Air Ontario Flight 1363 is still 
ongoing, I do not propose to review in detail in this interim report the evidence 
that has been introduced before this Commission of Inquiry. However, certain 
facts have emerged from the evidence which has been heard thus far which I 
feel duty bound to report in the interests of aviation safety. 


“Hot Refuelling” with Passengers on 


Board 


The ongoing investigation into the crash of Air Ontario Flight 1363 and the 
evidence which has been heard to date reveals that, prior to the take-off from 
Dryden, Ontario, on March 10, 1989, the aircraft was refuelled while the star- 
board engine continued running and while passengers remained on board. A 
refuelling operation with engine(s) running is commonly referred to as “hot 
refuelling.” 

Having reviewed the evidence available to my Commission, and following 
consultation with my Commission counsel and technical advisors, I came to 
the conclusion that refuelling an aircraft with passengers on board while its 
engine (or engines) is kept running exposes those passengers to unnecessary risks. 


Interim Recommendation No. 1 


On July 11, 1989, Commission counsel, on my instructions, wrote to the deputy 
minister of transport, Glen Shortliffe, in relation to the issue of “hot refuelling” 
(see appendix H). An interim recommendation was submitted to the Depart- 
ment of Transport, attached to this correspondence. The Commission recom- 
mended that: 


The Department of Transport prohibit the refuelling of an aircraft 
with an engine operating when passengers are on board, boarding, 
or deplaning. 


Acceptance of Interim Recommendation by Minister of 
Transport 


I am pleased to report that Minister of Transport Benoit Bouchard has accept- 
ed my interim recommendation and has advised me in a letter dated October 
17, 1989, that a new regulation prohibiting the practice of “hot refuelling” will 
be implemented on a priority basis (see appendix J). 
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Dear Mr. Justice Moshansky: 


I am writing to respond to your commission’s interim recommen- 
dation conveyed by your counsel, Mr Frederick von Veh to my 
Deputy Minister, Mr Glen Shortliffe by letter dated 11 July, 1989. 

As a result of your investigation into the circumstances surround- 
ing the Air Ontario F-28 aircraft accident at Dryden, Ontario, on 
March 10, 1989, you have recommended that: 

‘The Department of Transport prohibit the refuelling of an 
aircraft with an engine operating when passengers are on 
board, boarding or deplaning.” 

My officials and I have reviewed your recommendation and we 
agree that refuelling an aircraft with passengers on board, boarding 
or deplaning with engine(s) operating exposes passengers to undue 
risks. A new regulation prohibiting this practice will be processed 
on a priority basis. 

Concurrent with this letter, 1 am sending to all Canadian air car- 
riers a letter requesting that they voluntarily implement the intent 
of the recommendation immediately. A copy of the letter is attached 
for your information. 

Please do not hesitate to forward any future safety recommenda- 
tion to my office where it will receive prompt attention. 


Yours very truly, 


Benoit Bouchard, 
Minister of Transport 


Wing Contamination 


The evidence is overwhelming that the F-28 aircraft in question had accumu- 
lated a heavy coating of wet, fluffy snow on its upper surfaces during an ap- 
proximately 20-minute stopover in Dryden and that a substantial portion of 
this accumulation continued to adhere to the upper-wing surfaces during the 
ill-fated take-off attempt. A large number of surviving passengers, including 
among them two professional airline pilots, two professional engineers, two 
RCMP officers, and the sole surviving flight crew member, gave graphic tes- 
timony as to their observations of the contaminated aircraft wings while at the 
ramp, during taxi out to the runway, and during take-off. All described their 
disbelief that the flight crew would attempt a take-off without de-icing the air- 
craft wings. Both of the airline pilots who were passengers on the aircraft, Air 
Canada Captain Murray Haines and Air Ontario Captain David Berezuk, were 
unequivocal in their evidence that the doomed aircraft could not fly with its 
wings contaminated as they observed them to be. 
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Many of the survivors testified that the heavy wet snow on the aircraft wings 
continued to adhere to wing upper surfaces during the take-off roll and that 
only some of the snow was shed during the acceleration. The snow was vari- 
ously described as crystallizing, turning to ice and to a glaze, and changing in 
colour from white to gray to opaque during the take-off roll. 

On the basis of the evidence I have heard, I am satisfied beyond any doubt 
whatsoever, and I find, that the critical upper-wing surfaces of the aircraft were, 
at all material times, severely contaminated with heavy wet snow and that such 
contamination was at least a contributing factor to the crash that occurred. 

The adverse effects on aircraft performance and handling qualities caused 
by contamination of an aircraft’s lifting surfaces, as described by the profes- 
sional pilot witnesses in their evidence, whether due to snow, ice, frost, or other 
contamination, are well documented and universally known in the aviation com- 
munity. Such contamination has been cited either as the cause or as a causal 
factor in a large number of aircraft accidents and incidents worldwide. 

Further evidence is yet to be heard by this Commission, including expert evi- 
dence, relating to the adverse effects of wing contamination on aircraft perfor- 
mance. I am of the strong view, however, having regard to the compelling viva 
voce and documentary evidence already before me, and the fact of the impending 
winter season with its attendant hazards, that it is not only prudent but urgent 
that certain regulatory steps be taken by the minister of transport relative to 
aircraft wing contamination. 


Canadian Regulatory Measures 


It is a matter of public record that the Canadian standards and procedures for 
air carriers using large aeroplanes are contained in Air Navigation Order (ANO) 
Series VII, Number 2. Paragraph 25(3) of this order relates specifically to the 
commencement of flight with frost, snow, or ice adhering to the aircraft's lift- 
ing surfaces. It states that: 


No person shall commence a flight when the amount of frost, snow, 
or ice adhering to the wings, control surfaces or propeller of the 
aeroplane may adversely affect the safety of the flight. 


This ANO implies that it is permissible to commence a flight with frost, snow, 
or ice adhering to the aircraft's lifting surfaces, provided that this contamina- 
tion will not adversely affect the safety of the flight. The ANOs pertaining to 
the standards and procedures for air carriers using small aeroplanes in air trans- 
port operations (ANO VII, Number 3), and pertaining to the standards and 
procedures for air carriers using helicopters in air transport operations (ANO 
VII, Number 6) are essentially identical to ANO VII, Number 2, in permitting 
take-off with some degree of contamination on the aircraft's lifting surfaces. 
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My Commission technical advisors have determined that there are no existing Trans- 
port Canada-approved guidelines which dispatchers or flight and ground crews may 
use to assist them in making a reasoned judgment as to what amount of contami- 
nation to an aircraft's lifting surfaces would adversely affect the safety of flight. 


Data from Wing-Contamination Tests 


My Commission has a report by Dr O.K. Trunov of the State Research Institute 
for Civil Aviation in the USSR on a series of joint Soviet-Swedish scientific 
investigations conducted in 1985 to determine the effects of various dimensions 
and shapes of ice on the aerodynamic characteristics of aviation airfoils (see 
appendix K). The tests were made in a wind tunnel using a model with a typical 
wing profile (NACA 652A215) and a chord length of 650 mm. Flap extension 
was 20 degrees. The test data revealed that the maximum lift coefficient decreases 
by 33 per cent when the entire upper surface of the wing is covered with rime 
ice 0.5 mm thick, and the critical angle of attack is reduced in this case from 
13 to 7 degrees. 

This data is striking evidence indicating the degree of performance degradation 
which a relatively small amount of contamination can cause on an aircraft wing. 
It corroborates the evidence as to the adverse effects of wing contamination 
on aircraft performance given by Captain Murray Haines and Captain Trevor 
Northcott, both highly experienced airline jet-pilots whom I found to be im- 
pressively credible witnesses. Captain Haines is a senior Air Canada DC-9 pi- 
lot with a total of 11,000 flying hours, and Captain Northcott has a total of 
22,000 flying hours on a variety of aircraft, including over 2000 hours on F-28 
Fokker jet aircraft. Their evidence is also supported by that of Air Ontario Cap- 
tain David Berezuk, a veteran Dash-8 pilot with 10,500 hours of flying ex- 
perience, who was a passenger on Flight 1363. 

I draw the following conclusions based on the evidence of these knowledgeable 
professional pilots and on the data provided by my special advisors and technical 
advisors: 


e Aircraft reference speeds are selected to include a safety 
margin above the actual smooth-wing stall speeds; 
however, even minor contamination will decrease that 
margin. Such decrements may leave little remaining stall 
margin tolerances for other variable factors such as wind 
gusts, downdrafts, engine power loss, aircraft manoeu- 
vring, or the pilot’s handling technique. 


e From an aviation safety point of view, there should be no 
amount of contamination present on the lifting and con- 
trol surfaces of a departing aircraft. All contamination on 
an aircraft's lifting surfaces, regardless of the amount, com- 
position, or distribution, reduces lift and increases drag 
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to some degree. These changes in lift and drag may sig- 
nificantly increase stall speed, reduce controllability, and 
alter aircraft flight characteristics. 


Material in the possession of the Commission indicates that aerodynamicists 
generally agree that it is virtually impossible, during a normal pre-flight inspec- 
tion, to assess visually with any consistency and accuracy the effects of even 
a minor amount of contamination adhering to a wing’s upper surface. This 
information can only be reliably supplied from a detailed aerodynamic analysis 
of the ice formation or from experimental data. Ralph Brumby, manager of 
aerodynamics and acoustics of the Douglas Aircraft Company, stated in an 
address to the Society of Automotive Engineers (SAE) Aircraft Ground De-icing 
Conference in Denver, Colorado, on September 20-22, 1988: “From an aero- 
dynamicist’s point of view, there is no such thing as a ‘little ice’ on the lifting 
and control surfaces of a departing aircraft.” 

The fact that icing-related aviation accidents continue to recur implies that 
neither flight crews nor ground-support personnel are always capable of ac- 
curately and correctly assessing the effects of wing-surface contamination. It 
is, therefore, illogical that take-offs with any amount of contamination on the 
lifting surfaces should be allowed. 


Measures Taken by Other Countries 


My Commission is in possession of documentary evidence indicating that many 
countries have already adopted regulations which prohibit attempted take-offs 
when any frost, snow, or ice is adhering to the wings, control surfaces, or 
propellers of the aircraft. This is commonly called the clean aircraft concept. 
The Federal Aviation Authority (FAA) of the United States, for example, has 
such regulations which are contained in Federal Aviation Regulations sections 
121.629, 91.209, and 135.227 (see appendix L). Guidelines to assist in comply- 
ing with these regulations are contained in FAA Advisory Circular 420-117. 
This comprehensive document contains a wealth of information for dispatch- 
ers, ground maintenance personnel, and flight crews on the hazards of aircraft 
ground operations in conditions conducive to aircraft icing. The rationale for 
the adoption of the clean aircraft concept is clearly outlined, and acceptable 
practices in achieving a clean aircraft, including information on the characteris- 
tics and use of de-icing/anti-icing fluids, are provided in some detail. 


Interim Recommendation No. 2 


Given the known hazards posed by contamination of aircraft lifting surfaces, 
the difficulties in accurately predicting performance decrements due to any given 
amount of wing contamination, and the permissive nature of the current ANOs 
respecting taking off with wing contamination, I recommend that: 
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The Department of Transport immediately develop and promulgate 
an Air Navigation Order applicable to all aircraft that would pro- 
hibit take-offs when any frost, snow, or ice is adhering to the lifting 
surfaces of the aircraft, and the Department of Transport provide 
guidelines to assist aviation personnel in conforming to the amend- 
ed orders. 


The American regulations which deal with the clean aircraft concept have been 
in existence for 37 years with virtually no amendments, despite the tremendous 
advances that have been achieved in aviation technology. These regulations 
have effectively withstood the test of time and frequent reviews by the Nation- 
al Transportation Safety Board of the United States and the FAA. Transport 
Canada may wish to use these regulations, including the associated advisory 
circular, as guidelines in the formulation of amended Canadian orders. 


Safety Awareness 


It is a matter of particular concern that, despite the existence in many countries 
of applicable laws which prohibit take-offs with contaminated aircraft-lifting 
surfaces, and despite the existence of similar prohibitions in the flight-operations 
manuals of many Canadian aviation companies, icing-related accidents on take- 
off continue to occur. A possible explanation is that air and ground crews are 
not sufficiently aware of the insidious hazards of ice, snow, and frost contami- 
nation to aircraft surfaces and the accompanying performance degradations. 
Another possibility is that company managers and dispatchers, equally unaware 
of these hazards, may unwittingly be pressuring these same air and ground crews 
to accept shortcuts, at the expense of safety, during ground operations in con- 
ditions conducive to aircraft icing. It is likely that fortuitously successful take- 
offs with small amounts of wing contamination, now permitted by Canadian 
Flight Regulations, will tempt some pilots who are not sufficiently aware of the 
decrease in the safety margin caused by such contamination to repeat this risky 
practice. 

Whatever the explanation may be for these continuing accidents, the promul- 
gation of clearer and more forceful laws or orders prohibiting take-off with any 
frost, snow, or ice adhering to the lifting surfaces of an aircraft may not in it- 
self effectively reduce their number. It appears that a major education program 
related to the adverse effects of wing contamination on aircraft performance 
is required for all air crew and ground crew, as well as all persons involved 
with the operation of the aircraft, from company management to dispatchers. 

My Commission also has a copy of a statement made by John H. Enders, 
former manager of flight safety at the National Aeronautics and Space Adminis- 
tration (NASA) and president of the U.S. Flight Safety Foundation (FSF), during 
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the 1988 SAE conference on icing. He cited FSF data indicating that the fatal 
accident rate per million departures over the past decade is approximately the 
same for take-off icing accidents as it is for wind-shear accidents. The major 
effort mounted with respect to wind-shear education was an indication of what 
could be done to overcome a particular aviation safety hazard. Accepting Mr 
Enders’s statement that icing, in terms of fatalities, is as serious a problem as 
wind shear, it follows that icing merits an equally extensive education program. 

At Commission hearings held in Thunder Bay, Sonia Hartwick, the sole sur- 
viving member of the flight crew of Air Ontario Flight 1363, made a poignant 
plea for a mandatory joint training program related to aircraft wing contami- 
nation for members of both the cockpit and the cabin crews. Flight attendants, 
who are often in the best position to observe aircraft wings prior to take-off, 
would then feel more confident to communicate wing-contamination concerns 
to the cockpit crew. She also expressed concern that some airline pilots fail to 
recognize the fact that flight attendants are primarily on board an aircraft to 
ensure the safety of passengers. I am persuaded by the evidence I have heard 
that there is a need for an integrated cockpit crew-cabin crew flight-safety train- 
ing program. A welcome side effect of such a program might be an apparently 
overdue change in attitude by some pilots towards the cabin crew. In order 
to ensure an appropriate awareness by persons at all levels of flight operations 
concerning the potentially disastrous consequences of wing contamination on 
take-off performance, I make the following recommendation: 


Interim Recommendation No. 3 


The Department of Transport forthwith develop and implement a 
mandatory and comprehensive education program for all aircrew 
engaged in commercial operations, including an integrated program 
for cockpit crew members and cabin crew members, on the adverse 
effects of wing contamination on aircraft performance, with provi- 
sion for knowledge verification; and 


The Department of Transport similarly develop and implement a 
mandatory safety-awareness program for all other personnel in- 
volved in flight operations, including managers, dispatchers, and sup- 
port personnel, on the adverse effects of wing contamination on 
aircraft performance. 
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Last-Minute Check for Wing 
Contamination in Conditions of 


Adverse Weather 


Captain David Berezuk, a senior airline pilot with Air Ontario who was also 
a passenger on the F-28 aircraft in question and who testified at the hearings 
in Thunder Bay, expressed his concern that in adverse weather conditions there 
is no existing regulation making it mandatory for pilots to make a last-minute 
visual check of aircraft wings even from the interior cabin windows of the air- 
craft prior to take-off. The singular thought ever present in my mind through- 
out the several weeks of public hearings to date was that such a mandatory 
requirement, if complied with, may well have prevented the ill-fated take-off by 
Flight 1363. 


Interim Recommendation No. 4 


The Department of Transport immediately develop and implement, 
in consultation with the Canadian aviation industry, a system of 
mandatory inspection of an aircraft to be carried out by the pilot 
in command or his designate, or other qualified company person- 
nel, to ensure that the aircraft's critical surfaces are clean before 


take-off. 


In the event that a member of the cabin crew, based on his or her 
observation, reports a concern regarding wing contamination to the 
pilot in command, it shall be the duty of the pilot in command to 
check the wing condition either personally or through another 
member of the cockpit crew before take-off. 


It will be seen that my prior recommendation for the joint safety training of 
cockpit crews and cabin crews, particularly in the area of wing contamination, 
if implemented, would encourage flight attendants to report wing contamina- 
tion to the pilot in command. Interim Recommendation No. 4 places an onus 
on the pilot in command, upon receipt of a report of contamination from a 
cabin crew member, to check the aircraft wings either personally or by direct- 
ing another member of the cockpit crew so to do. Such a regulation would 
eliminate any reticence on the part of cabin crew members to draw to the at- 
tention of the cockpit crew the presence of wing contamination, as was in fact 
the case in the crash of Air Ontario Flight 1363 at Dryden. 
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The approaching winter flying season will once again present unique difficul- 
ties in the operation of aircraft. I am confident that if the preceding safety recom- 
mendations are adopted and implemented in a timely fashion, the likelihood 
of a similar occurrence will be reduced substantially. 


Future Hearings of the Inquiry 


Notwithstanding my findings with respect to wing contamination, a great deal 
of important evidence is yet to be heard before the cause of the crash of the 
Air Ontario Fokker F-28 aircraft at Dryden, Ontario, can finally be determined. 
The investigation into all possible contributing factors, and the public inquiry 
into the events surrounding the occurrence, are continuing as expeditiously as 
possible. A number of derivative issues arising from the investigation into the 
circumstances of this tragic air crash, and impinging on the topic of aviation 
safety generally, are being followed up by my investigators. These will be dealt 
with in the hearings which were resumed, beginning November 14, 1989, at 
the Commission headquarters in Toronto. The evidence of several additional 
passengers who were aboard Flight 1363 will be heard at that time, as well as 
the evidence of Dryden airport ground personnel and weather services personnel. 
Thereafter, evidence relating, inter alia, to an in-depth examination of the oper- 
ations of Air Ontario, the technical aspects and performance capabilities of the 
Fokker F-28, human factors, and the role of the Department of Transport will 


be addressed. 
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Appendix A P.C. 1989-532 


Certified to be a true copy of a Minute of a Meeting of the Committee of the 


Privy Council, approved by Her Excellency the Governor General 


onthe 29th day of March, 1989. 


The Committee of the Privy Council, 
on the recommendation of the Minister of 
Transport, advise that a Commission do issue 
under Part I of the Inquiries Act and under the 
Great Seal of Canada, appointing the Honourable 
Virgil Peter Moshansky, a Justice of the Court 
of Queen's Bench of Alberta, to be a 
Commissioner to inquire into the contributing 
factors and causes of the crash of Air Ontario 
Flight 363 Fokker F-28 at Dryden, Ontario, on 
March 10, 1989, and report thereon, including 
such recommendations as the Commissioner may 
deem appropriate in the interests of aviation 
safety; and 


The Committee do further advise that 


(a) the Commissioner be authorized to adopt 
such procedures and methods as he may from 
time to time deem expedient for the proper 
conduct of the inquiry: 


(b) the Commissioner be authorized to sit at 
such times and in such places as he may 
decide; 


(c) the Commissioner be authorized to rent 
such space and facilities as may be 
required for the purposes of the inquiry, 
in accordance with Treasury Board 
policies; 


(d) the Commissioner be authorized to engage 
the services of such experts and other 
persons as are referred to in section ll 
of the Inquiries Act, at such rates of 
remuneration and reimbursement as may be 
approved by the Treasury Board; 


(e) the Commissioner be directed to advise the 
Governor in: Council, as) to which, if any, 
of the groups or individuals that may 
appear before him, should receive 
assistance with respect to the legal costs 
enevamayweneur in respect, of those 
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appearances, and the extent of such 
assistance, where such assistance would, 
in the opinion of the Commissioner, be in 
the public interest: 


(£) the Commissioner be directed 


(i) to submit an interim report, in both 
official languages, to the Governor in 
Council not later than six months after 
the date of the appointment of the 
Commissioner and to submit any other 
interim reports to the Governor in 
Council, in both official languages, as, 
in the opinion of the Commissioner, may be 
required; and 


(ii) to submit a final report, in both 
official languages, to the Governor in 
Council not later than March 30, 1990; and 


(g) the Commissioner be directed to file the 
records and papers of the inquiry as soon 
as reasonably may be after the conclusion 
of the inquiry with the Clerk of the Privy 
Council. 


CERTIFIED TO BE A TRUE COPY - COPIE CERTIFIEE CONFORME 


| CCR A 


CLERK OF THE PRIVY COUNCIL - LE GREFFIER DU CONSEIL PRivt 
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Appendix B 


Commission of Inquiry into the Air Ontario Crash at 
Dryden, Ontario 


First Formal Hearing, Royal York Hotel, Toronto, 
June 16, 1989 


Opening Statement of the Commissioner 

I welcome everyone present to the formal commencement of the public hearings 
of this Commission of Inquiry into the Air Ontario Crash at Dryden, Ontario, 
which occurred on March 10, 1989. A certified true copy of the minute of meet- 
ing of the Privy Council, approved by the governor general on March 29, 1989, 
establishing this Commission of Inquiry was filed as an exhibit at the status 
hearings of this commission held on May 26, 1989. 

Today’s proceedings will address five areas: 


e Firstly, I will formally introduce Commission counsel and senior 
members of my Commission staff. 

e Secondly, I will request all counsel who are present today 
representing parties who were granted status at the status hearing 
of this Commission held in Toronto on May 26, 1989, to identify 
themselves and the parties that they represent for the record. 
In addition, I invite counsel for any other parties who may desire 
to apply for formal status at the hearings of this Commission 
to do so at that time. 

e Thirdly, I will indicate the intended areas of inquiry under the 
mandate given to me. 

e Fourthly, I will refer to the procedures which I propose to follow 
for the conduct of the formal hearings. 

e Fifthly, Commission counsel, Mr von Veh, will present a brief 
summary of the facts which counsel will seek to establish from 
the evidence intended to be adduced. 


Inasmuch as the investigation of the crash is still ongoing, no witnesses will 
be called at this first formal hearing of the Commission. Being cognizant of the 
great emotional trauma experienced by the crash survivors and their families, 
and by the families of the crash victims, and out of consideration for them, 
I have decided that the Inquiry will reconvene during the month of July in 
Dryden, Ontario, and subsequently during the month of September in Thun- 
der Bay, Ontario, for the purpose of hearing the evidence of witnesses who 
are to be called from those localities. Mr von Veh will later outline the proposed 
dates and location of those hearings. 
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I shall now introduce the Commission counsel and senior Commission staff 
responsible to me for the orderly conduct of the Inquiry and the gathering and 
presentation of the evidence. 


Frederick R. von Veh, QC, of Toronto, senior Commission counsel 


Mr von Veh is a senior partner with the firm of Stikeman, Elliott. His practice 
centres on employment and transportation matters, giving him a broad 
knowledge of transportation issues in Canada, especially those of the aviation 
industry. His private sector clients have included a number of air transportation 
companies and related associations. In addition, in recent years Mr von Veh 
has been involved in the Grange Inquiry into the Rail Disaster in Mississauga, 
the Foisy Inquiry into the Hinton Rail Disaster, the Dubin Inquiry into Aviation 
Safety, and the inquiry into the crash of the Air Canada DC-9 at Toronto’s 
International Airport. 

I am very pleased that Mr von Veh has been able to accept appointment as 
senior Commission counsel and provide his expertise to this Commission. 


Gregory L. Wells of Calgary, associate Commission counsel 


A partner in the Alberta law firm of Milner and Steer, Mr Wells brings a strong 
aviation background to the Commission. He has been a licensed pilot for over 
25 years and has flown as a military pilot with the Canadian Forces, as well 
as an airline pilot and as a private pilot. His principal legal practice is in the 
area of civil litigation, including aircraft accident litigation. He was involved 
in the litigation relating to the PWA 737 crash at Cranbrook, B.C. 


Karen D. Logan of Ottawa, Commission secretary 


Having previously served as Commission secretary to the Commission of Inquiry 
on War Criminals, Ms Logan’s knowledge of commission procedure and conduct 
has already been invaluable to the Commission. Holding a doctorate in history 
from Oxford, she is a federal public servant who has held various responsible 
positions with the Government of Canada and is currently seconded to the 
Commission from the Privy Council Office. 


Adam Albright of Toronto and Douglas Worndl of Toronto, counsel to the 
Commission 


Mr Albright was called to the Ontario Bar in 1986 and practised civil litigation 
with Holden, Murdoch and Finlay of Toronto for two-and-a-half years. 
Mr Wornd1, in addition to an LLB degree, has a degree in economics and history 
from the University of Toronto and was called to the Ontario Bar this year 
after articling with the firm of Smith, Lyons, Torrance, Stevenson and Mayer. 
Both Mr Albright and Mr Worndi are engaged in interviewing witnesses and 
preparing briefs and material for the Commission. 
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Mr Frank Black of Manotick, Ontario 


Mr Black is senior technical advisor to the Commission and possesses extensive 
aviation experience. A licensed pilot for 37 years, he has flown many aircraft 
types from military fighters to the executive aircraft used for the cabinet and 
prime minister. Mr Black has also been an air traffic controller and aviation 
regulator. 


Robert MacWilliam of Orangeville, Ontario 


Technical advisor to this Commission, Mr MacWilliam was also technical 
advisor to Mr Justice Dubin during his Inquiry into Aviation Safety in Canada. 
A professional pilot for 34 years, Mr MacWilliam is also a military-trained 
accident investigator. 


William McIntosh of Toronto 


A lawyer with an aviation practice, Mr McIntosh is acting as an advisor to 
the Commission. He has previously served as counsel to parties involved in 
other air accident inquiries including the DC-9 crash in Toronto, the F-27 acci- 
dent in Quebec City, the DC-9 fire at Cincinnati, and the Air India crash off 
of Ireland. Mr McIntosh is a member of the International Society of Air Safety 
Investigators. 


Bearing in mind that this Commission was born out of public controversy 
over the question of the method of aircraft accident investigation in Canada, 
I, in consultation with my Commission counsel and technical advisors, have 
in these circumstances deemed it appropriate to seek the advice of totally in- 
dependent experts in certain matters pertaining to the Inquiry. The Commis- 
sion has been extremely fortunate to obtain the services of two internationally 
recognized aviation accident investigation experts to advise the Commission 
from time to time. They are Mr C.O. Miller and Mr Gerard Bruggink. 


Mr Miller has held many positions in his distinguished aviation career including 
that of director of the Bureau of Aviation Safety, National Transportation Safety 
Board (NTSB) of the United States. In this position he was responsible for all 
U.S. civil aviation accident investigations and related studies. Mr Miller has 
also been an experimental test pilot, a naval pilot, the author of over 100 major 
professional papers and presentations, and has lectured internationally on the 
subject of air safety. 


Mr Bruggink was a pilot and accident investigator in Europe before joining the 
NTSB in the United States. He has held a variety of positions in the air safety 
and accident investigation fields, including that of deputy director, Bureau of 
Accident Investigation. Also an author, Mr Bruggink has written extensively 
on air safety and accident investigation. 
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Mr Miller and Mr Bruggink both have an encyclopedic knowledge of air 
accidents worldwide and their expertise is assisting the Commission greatly as 
the investigation into this accident progresses. 

This is a public inquiry. It is of the greatest importance that its proceedings 
be held in public. Those members of the public who cannot personally attend 
the hearings of this Commission of Inquiry are entitled to be kept informed 
through the national media as to what is taking place. It is appropriate in my 
view to emphasize the extreme care which members of the media should exercise 
in reporting accurately on the proceedings. I am confident that members of the 
media can, in general, be relied upon to be fair to all persons involved in this 
Inquiry. 

In order to facilitate the work of the members of the media, the Commission 
has planned for the provision of a permanent media room next to the inquiry 
hearing room at the Commission headquarters in the Atrium Building in 
Toronto. During the hearings in Dryden and in Thunder Bay, my staff will 
cooperate to the best of their ability for the provision of media facilities. In 
order to assist members of the media in reporting the proceedings to the public, 
I am directing also that a copy of the daily transcripts of the proceedings shall 
be made available to members of the media, within the media room, during 
the course of the hearings of this Inquiry. 

As far as will be possible we intend to make accessible to the public the 
evidence that will be gathered as the Inquiry proceeds. Mr Gordon Haugh, com- 
munications advisor to the Commission, will be responsible for all contact with 
the media. He is a principal of Perceptus Communicators in Toronto and has 
an extensive private sector consulting practice in the aviation industry. 

I would be remiss if I did not mention the co-operation of the Ontario 
Provincial Police in our investigation. Commissioner Thomas O'Grady of the 
OPP has made available Detective Inspector Dennis Olinyk, Detective Sergeant 
Don MacNeil, and Sergeant Doug Davis on a permanent basis to the Commis- 
sion. These gentlemen, together with all the police officers of the Dryden 
Detachment of the OPP, have been extremely helpful to the Commission. 

While it has taken a few minutes to introduce the senior members of the Com- 
mission staff, I am sure that it will be evident from these very brief résumés 
of their respective backgrounds and experience that the Commission has been 
very fortunate in obtaining some of the best aviation professionals to assist with 
this Inquiry. I can assure the public that these persons are doing an outstanding 
job in the conduct of the investigation of the causes of this tragic event. 

I would now invite Counsel for the parties who have been granted participant 
status at these hearings to identify themselves for the record. 

Are there any other parties present who desire to seek formal status at this 
time? 

The next matter with which I shall deal is that of the overall ambit of the 
Inquiry. The primary area of concern, of course, is determining the contribut- 
ing factors and causes of the crash itself. Of further concern is the need to re- 
establish the confidence of all Canadians in the aviation accident investigation 
process in this country. If during the course of this investigation, fundamental 
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flaws are found in this process, then appropriate recommendations will be made 
by me. 

I interpret the terms of reference to provide a broad mandate to inquire not 
only into the Air Ontario crash but also into any derivative matters which affect 
aviation safety, with respect to which I am directed to make such recommen- 
dations as I may deem appropriate. The Commission may, from time to time, 
enlarge, consolidate, delete, and/or modify any of the said areas of inquiry as 
the evidence unfolds. | 

I will now deal with the question of the procedures which I propose to be 
followed during the hearings of this Commission. It is intended that the 
procedures will be those already outlined by me at the status hearings and as 
amplified by correspondence from Commission counsel, Mr von Veh, to the 
interested parties dated June 2, 1989. 

In addition, I propose that the following rules of procedure will apply: 


e Firstly, with respect to Opinion Evidence, the Commission will 
only receive opinion evidence of a witness where it is indicated 
that the witness possesses a special skill by reason of experience 
or study in respect of the particular subject on which he or she 
intends to express an opinion. 

e Secondly, with respect to Rebuttal Evidence, the Commission 
at its discretion may allow reply evidence to rebut evidence given 
by another witness or witnesses, such evidence to be limited 
exclusively to rebuttal. | 

e Thirdly, Commission counsel shall have discretion to select one 
or more persons from among a group of persons who have 
similar evidence to give on a matter under consideration, to give 
such evidence for the benefit of the persons having similar 
evidence. 

e Fourthly, while recognizing that a commission of inquiry has 
a somewhat different role from a court of law and that eviden- 
tiary and procedural rules applicable in a court of law are not 
necessarily automatically applicable to a commission of inquiry, 
it is my intention, in the interests of fairness, that the inquiry 
hearings shall be conducted in such a manner so as to adhere 
as closely as possible to the commonly accepted evidentiary rules 
as to relevance, to the admission of hearsay evidence, and as 
to the putting of leading questions to witnesses. 

e  Fifthly, every party shall have the right to cross-examine any 
witness whom he or she believes to be in error or to be 
suppressing facts. This right is not to be abused by irrelevant 
or repetitive questioning. 

e Sixthly, the Commissioner, in the absence of agreement between 
counsel, will determine the order in which counsel for the 
participants shall be entitled to cross-examine witnesses. 
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My Commission counsel have scheduled a meeting with counsel for all 
participants to this Inquiry, to be held later today, for the purpose of exchanging 
views on the proposed rules of procedure and to work out an agreed set of rules 
of procedure. | intend that, following this meeting of counsel, the rules of 
procedure will be finalized and reduced to written form and distributed to all 
counsel involved, prior to the commencement of the hearings at Dryden. I do 
not foreclose the possibility of the adoption of further rules of procedure as 
the Inquiry progresses and a need is demonstrated. 

Since March 10, 1989, the investigation into the contributing causes and 
factors of the crash has been ongoing. It will also be recalled that this Commis- 
sion assumed responsibility for the conduct of the Inquiry as of March 29, 1989. 
Since that time the investigative staff of the Canadian Aviation Safety Board 
(assigned to the Dryden crash) has reported to me. This investigation is being 
conducted by twelve investigative teams under the overall direction of the 
investigator in charge, Mr Joe Jackson of Ottawa, in a number of distinct areas, 
the most notable of which are the following: 


(1) Aircraft Performance 
This area involves the investigation of the capability of the 
Fokker F-28, 1000 Series, type of aircraft to operate under a 
variety of conditions. 


(2) Aircraft Power Plants and Systems 
This area involves the examination of the various aircraft systems 
of the Fokker F-28, including the aircraft engines, in order to 
determine the degree of their serviceability. 


(3) Human Factors 
This area involves a review of matters such as the history of 
the flight crew, its training, interrelationship, and background, 
the interrelationship of the cockpit crew and the cabin crew, and 
the role of management. 


(4) Operations 
This area involves a review of matters affecting aircraft 
procedures such as the weather, the condition of the airport on 
March 10, 1989, as well as an examination of the Air Ontario 
operating practices and procedure. 


Pursuant to directions given by me early in my mandate, as mentioned at 
the status hearings, interested parties have for the first time been permitted to 
place individuals with expertise on the investigative teams as full participants. 
I am informed by my technical advisors that this initiative has already borne 
fruit in that a number of these individuals have made significant contributions 
to the investigative process. 
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As the inquiry unfolds, evidence will be adduced before me in order that the 
mandate, as set out in the terms of reference of this Commission, will be fulfilled. 
The Commission will investigate every possible causal factor of this unfortunate 
crash. I am informed by my counsel that at the present time, more than two 
hundred (200) persons have been questioned in connection with the ongoing 
investigation. 

The investigatory task is not yet complete. Some areas of concern are very 
complex and technical in the extreme, and will require extensive in-depth 
analysis. It is most unfortunate that the digital flight data recorder and cockpit 
voice recorder were both subjected to such intense heat in the post-crash fire 
that their contents, including the tapes, were rendered useless due to melting 
and charring. The loss of information which would have otherwise been 
available from the recorders has compounded the difficulties facing the crash 
investigation. 

I would like to express to Dr Ross Bennett, the chief coroner of Ontario, to 
his associate Dr R.H. Huxter and to their counsel, Mr Paul Bailey, my appreci- 
ation for their fullest co-operation and assistance in the conduct of this inquiry. 

Finally, I wish to say that I have had the complete co-operation of the 
Government of Canada in assuring the independence of this Commission and 
in obtaining access to all necessary records and information. 

I understand that Commission counsel Mr von Veh has agreed to meet with 
members of the media after this morning's proceedings in order to answer any 
questions pertaining to the conduct of the Inquiry. 

I will now call upon Mr von Veh to make an opening statement as counsel 
to the Commission. 
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Appendix C 


Commission of Inquiry 
into the Air Ontario Crash 
at Dryden, Ontario 


The Honourable Virgil P. Moshansky, a Justice of the 
Court of Queen's Bench of Alberta, has been appointed, 
pursuant to Part I of the Inquiries Act, as Commissioner to 
inquire into the contributing factors and causes of the crash 
of Air Ontario Flight 363 Fokker F-28 at Dryden, Ontario, 
on March 10, 1989 and to report thereon, including such 
recommendations as he may deem appropriate in the 
interests of aviation safety. 


NOTICE OF HEARING 


THE FIRST SESSION OF THE COMMISSION WILL 
BE CONVENED ON THE 26TH DAY OF MAY, 1989 AT 
10:00 A.M. IN THE CONCERT HALL, THE ROYAL YORK 
HOTEL, IN THE CITY OF TORONTO, for the purpose of 
determining procedures and considering applications for 
status by interested individuals and organizations. Anyone 
who wishes to participate in the Commission's hearings is 
invited to attend and make submissions. NO EVIDENCE 
WILL BE HEARD AT THAT TIME. 


The Commission is also seeking comments and infor- 
mation from all interested individuals and organizations 
with respect to any of the matters within its mandate. 
Anyone who wishes to make a written submission or to 
submit relevant information is requested to provide the 
Commission with a brief statement concerning the nature 
of the information or submissions intended to be given to 
the Commissioner. All correspondence in this regard 
should be addressed to: 


Karen D. Logan 
Commission Secretary 
Commission of Inquiry into the 
Air Ontario Crash at Dryden, Ontano 


PO. Box 687, Adelaide Station 
Toronto, Ontario 
M5C 2J8 
Canada 
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Appendix D 


Commissioner’s Statement on Party Participation and 
Procedures at the Public Hearing of the Commission of 
Inquiry into the Air Ontario Crash at Dryden, Ontario, 
held in Toronto, Ontario, on the 26th day of May, A.D. 
1989 


We are here to deal with the issue of status which is most important to the or- 
derly conduct of a Commission of Inquiry. 

By the Order in Council dated March 29, 1989, this Commission was direct- 
ed to inquire, pursuant to the provisions of Part I of the Inquiries Act, into 
the contributing factors and causes of the crash of the Air Ontario F-28 at 
Dryden, Ontario, on March 10, 1989, and to report thereon, including such 
recommendations as may be deemed appropriate in the interests of aviation 
safety. 

In order to assist the Commission in these investigatory and advisory func- 
tions, the participation of interested parties is most welcome. However, in or- 
der to facilitate the effective, efficient, timely, and fair conduct of the Inquiry, 
party participation must necessarily be limited. Legal and practical considera- 
tions dictate the necessity of establishing boundaries to participant status which 
will permit the fair, orderly, timely, and effective conduct of the Inquiry. 

It is my intention that the concept of procedural fairness shall be a basic ten- 
et of this Inquiry. To that end, I have previously directed that certain interest- 
ed parties shall be entitled to full status as participants on the various inves- 
tigative teams involved in the investigation of this matter. This marks the first 
time that interested parties have been granted such status in the process of air- 
craft accident investigation in Canada. Up to the present time interested par- 
ties have only been accorded observer status on investigative teams. It is the 
view of all concerned that interested parties have much to contribute to the 
investigative process by seconding to the investigative teams persons with 
specialized expertise in various areas under investigation. 

Having regard to the statutory authority vested in me as Commissioner, hav- 
ing regard to the terms of reference and to the developments in the law relating 
to commissions of inquiry, I have concluded that it is appropriate to permit 
three categories of party participation. These will be: full participant, special 
participant, and observer. All participants will have access to working spaces 
at designated counsel tables in the Commission's hearing rooms. 

I will first deal with the category of full participants. Parties who are granted 
the status of a full participant will be permitted representation by counsel. Their 
counsel will be able to cross-examine Commission witnesses, submit written 
briefs to the Commission, and, if necessary, to recommend to the Commissioner 
the calling of certain witnesses. 
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In the course of any commission of inquiry, allegations will be made at pub- 
lic hearings which will reflect adversely upon certain parties. It is my position 
that any party adversely implicated by testimony at the public hearings shall 
be given a full opportunity to be heard. 

I will now deal with the category of special participant status. This category 
of status could apply to the participation of crash survivors and the estates of 
crash victims. 

While one has great sympathy for these parties, and while the testimony of 
survivors will be important in discovering the causes of the accident, it is be- 
lieved that their individual involvement as full participants would not contrib- 
ute significantly to the present Inquiry into the contributing factors and causes 
of the crash. Given the large number of parties similarly situated in this regard, 
it is believed that their individual participation at the public hearings would 
become unwieldy and ultimately counter-productive. 

However, recognizing their profound interest in the findings of this Inquiry, 
and having regard to the practical difficulties inherent in their individual par- 
ticipation, I am prepared to hear representation in connection with the grant- 
ing of special participant status to one counsel representing the collective interests 
of the crash survivors and the estates of the crash victims. 

It is my intention that the representative counsel on behalf of a special par- 
ticipant would be entitled to cross-examine Commission witnesses and submit 
written briefs. 

The final category of participants who may be involved in the Inquiry is that 
of observers. 

Individual representatives of survivors and of estates, if they so request, and 
any other party establishing a special interest in these proceedings, will be grant- 
ed status as an observer at the Commission. 

An observer will be entitled to submit written briefs to the Commission. Ad- 
ditionally, observers will be permitted to submit written suggestions to Com- 
mission counsel regarding the calling of evidence. Without limiting the generality 
of the foregoing, these written suggestions may include prospective questions 
that the observer believes should be asked of a particular witness by Commis- 
sion counsel, or may include suggestions as to prospective witnesses that the 
observer believes should be called. The form and substance of the response to 
these suggestions will, however, be at the complete discretion of Commission 
counsel. 

A letter outlining rules of procedure will be mailed to all participants short- 
ly. Additional specific rules of procedure may also be outlined at the initial for- 
mal hearing of the Commission scheduled to commence in Toronto on June 
16, 1989. 
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Appendix E 


Commission of Inquiry into the Air Ontario Crash at 
Dryden, Ontario 


In the Matter of Part I of the Inquiries Act, Revised Statutes of Canada, 1985, 
c. I-11, 


And in the Matter of an Application Made on Behalf of Survivors 
and the Families of Victims for Assistance with Respect to Legal Costs 


Reasons for Decision 
of The Honourable Mr Justice Virgil P. Moshansky, 
Commissioner 


At the status hearings of this Commission held in Toronto, Ontario, on the 
26th day of May, 1989, there appeared before me Mr Alexander Zaitzeff and 
Mr W. Danial Newton in their respective capacities as counsel on behalf of 
several victims’ estates and/or survivors of the crash of Air Ontario Flight 1363 
at Dryden, Ontario, on March 10, 1989. 

Mr Zaitzeff and Mr Newton appeared also as representatives of a group of 
legal counsel acting on behalf of a majority of the remaining crash survivors 
and victims’ estates, with the concurrence of all such counsel. They made an 
application on behalf of all those parties whom they represented, and to whom 
I shall hereinafter refer as ‘the applicant group,’ for status before this Commis- 
sion with full rights of cross-examination. 

Having regard to all of the circumstances and the arguments advanced by 
counsel, I deemed it appropriate to exercise my discretion by granting special 
participant status to a single representative of the collective interests of the 
survivors and the estates of the crash victims, notwithstanding the absence of 
any precedent for so doing. 

The said counsel appearing for this applicant group then made a further ap- 
plication before me, on behalf of the applicant group, seeking financial assistance 
with respect to their legal costs. Counsel for the applicant group represented 
to me that without such assistance the applicants would be unable to actively 
participate at the hearings of this Commission. I reserved decision with respect 
to this application pending the submission by counsel for the applicant group, 
at my request, of written argument in support of their application. Such written 
argument was subsequently received by me. In addition, some 25 letters were 
received by the Commission, during the month of July 1989, from various 
Counsel representing the majority of the survivors and victims involved, in 
support of the position taken by Mr Zaitzeff and Mr Newton in their request 
for funding. 

A further application for financial assistance with respect to legal costs was 
also made at that time by Leanne Chahley, counsel for the Canadian Union 
of Public Employees, Airline Division, which organization's request for full par- 
ticipant status was granted at the said status hearings of this Commission. 
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On July 10, 1989, Miss Chahley wrote a letter to the commission in response 
to my request that she provide a written submission in support of her application 
for funding. She indicated that the organization which she represents has a 
membership of more than 8400 flight attendants and customer service agents, 
and that it has a demonstrated history of participation in inquiries relating to 
the airline industry, it having previously appeared at several hearings in Canada 
and the United States. There is nothing in the material submitted to me to suggest 
that these previous appearances at such hearings were funded out of the public 
purse. Although the Canadian Union of Public Employees, Airline Division, 
does not have a specific allocation of funds for this type of proceeding, as was 
indicated by Miss Chahley in her letter, I am not at all persuaded by the material 
before me that an organization of this magnitude would be unable to make other 
arrangements to fund legal representation before the Commission, if it saw fit. 
Its previous history of participation implies as much. In any event, I am not 
persuaded that it is in the public interest in this case to recommend funding 
to institutions or organizations who have sought participant status. This appli- 
cation is therefore declined. 

The Government of Canada in this matter has seen fit to provide, in the terms 
of reference for this Commission of Inquiry established under Part I of the 
Inquiries Act, a direction to the Commissioner to advise the Governor in Council 
as to which, if any, of the groups or individuals that may appear before him 
should receive assistance with respect to the legal costs that they may incur in 
respect of their appearance before the Commission, and the extent of such 
assistance, where such assistance would, in the opinion of the Commissioner, 
be in the public interest. 

Paragraph (e) of the minutes of a meeting of the committee of the Privy 
Council establishing this Commission, held on March 29, 1989, reads as follows: 


e) The Commissioner be directed to advise the Governor in Council as 
to which, if any, of the groups or individuals that may appear before 
him, should receive assistance with respect to the legal costs they may 
incur in respect of those appearances, and the extent of such assistance, 
where such assistance would, in the opinion of the Commissioner, be 
in the public interest. 


It will be seen from a reading of paragraph (e) of the minutes referred to that 
the Commissioner is not empowered to grant legal costs as such, but rather 
is authorized to make recommendations for the funding of the legal costs of 
a participant where, in the opinion of the Commissioner, such assistance would 
be in the public interest. 

At the status hearings of the Inquiry I expressed my intention that the In- 
quiry would be conducted in accordance with the principle of procedural fair- 
ness, a doctrine which is flexible in concept and whose content varies, depending 
on the nature of the Inquiry and the consequences to the individuals involved. 
It is my view with respect to the present application that my discretion in this 
matter ought to be exercised having regard to the principle of procedural fairness 
and also the public interest itself. 
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Counsel for the applicant group have in their written argument referred to 
certain criteria which were applied to the question of participant funding at the 
Mackenzie Valley Pipeline Inquiry, from which criteria certain guidelines have 
been set out in a text entitled A Handbook on the Conduct of Public Inquiries 
in Canada (Toronto 1985), by Russell J. Anthony and Alastair R. Lukas. I have 
found those guidelines to be useful in my consideration of the application made 
by the applicant group, which guidelines are as follows: 


a) There should be a clearly ascertainable interest that ought to be 
represented at the inquiry. 

b) It should be established that separate and adequate representation of 
that interest will make a necessary and substantial contribution to the 
inquiry. 

c) Those seeking funds should have an established record of concern for, 
and should have demonstrated their own commitment to, the interest 
they seek to represent. 

d) It should be shown that those seeking funds do not have sufficient 
financial resources to enable them adequately to represent that interest, 
and will require funds to do so. 

e) Those seeking funds should have a clear proposal as to the use they 
intend to make of the funds, and should be sufficiently well organized 
to account for the funds. 


On the basis of the material before me, I am satisfied that the applicant group 
has met the criteria set out in paragraphs (a) to (d) inclusive. With respect to 
paragraph (e), counsel for the applicant group have proposed the following uses 
of the funds which it seeks: 


The funds that would be made available to the group would be for the 
compensation of Counsel and appropriate and limited support staff for 
purposes of the hearings. The Counsel would be required to submit detailed 
accounts for services rendered in the normal fashion to the Commission 
offices for review. There would also have to be budget monies available 
for distribution of information, correspondence, copies of evidence, tran- 
scripts and the multitude of disbursements that a matter of this nature neces- 
sarily attracts. 


While I am not bound in the exercise of my discretion by the decisions of 
previous commissions of inquiry, it is nevertheless useful to examine funding 
decisions made in other inquiries, several of which have been referred to in the 
written submission filed with the Commission by Mr Zaitzeff. A principle which 
clearly emerges from previous inquiry decisions is that funding is almost 
invariably provided to individuals who may be personably vulnerable to adverse 
testimony before the Commission and who are unable to finance legal 
representation. 
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In the case of the Royal Commission on the Donald Marshall, Jr. Prosecu- 
tion, in addition to recommending funding for legal counsel for individuals who 
were involved in the arrest and prosecution of Donald Marshall, the Commis- 
sion also recommended funding for the following: 


a) A parent who was endeavouring to protect the reputation of his son, 
the murder victim, whose character was under attack by testimony 
before the Commission. 

b) Two public interest groups, the Black United Front and the Union of 
Nova Scotia Indians, both of whom held the view that discrimination 
and racism influenced the administration of justice in Nova Scotia and 
may have contributed to Marshall's conviction. 


The Commission in its ruling stated the following: 


We believe that the public interest requires, in a proper case, that the point 
of view of organized and affected minority groups be appropriately 
represented and articulated. This is such a proper case. (Decision, May 14, 
1987, p. 1) 


While there is no parallel between the present applicants and those individu- 
als whose interests were vulnerable to adverse testimony before the Marshall 
Inquiry, it is arguable that there is some similarity between the parties referred 
to in sub-paragraphs (a) and (b) above and the present applicants. 

There is, however, a strong similarity between the applicant group herein 
and the group of parents who were granted participant status in the Royal Com- 
mission of Inquiry into Certain Deaths at the Hospital for Sick Children and 
Related Matters, conducted by Mr Justice Grange, who made the following 
statement on the issue of participant funding: 


I want to say a word about funding. Some of the parties represented are 
well able to look after themselves financially and with them we are not 
concerned. There are those who have a legitimate interest and who are not 
so able and, where appropriate, I intend to make recommendations for 
funding of their legal expenses by the Provincial Government. (Transcript 
of Proceeding: Preliminary Hearing, May 31, 1983, pp. 5-6) 


Chief Justice Parker, who conducted the Commission of Inquiry into the Facts 
of Allegations of Conflict of Interest Concerning the Honourable Sinclair 
M. Stevens, commented favourably on the decision of Mr Justice Grange with 
regard to the funding of legal costs for the parents of deceased children in the 
course of his own ruling regarding the funding of parties, as follows: 


Then, again, there are counsel here who have standing because they are 
interested in the Commission, but they do not act for parties that are being 
affected or may be affected. 
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The two that have asked for funding are in the last category. They are 
not acting for parties that may be directly affected by the outcome in the 
sense that Mr. Stevens is. It is true that, on occasion, funding has been grant- 
ed to parties. In certain circumstances funding may be justified. A clear case, 
it would seem to me, would be the inquiry into the Hospital for Sick Children 
where certain persons were funded for their costs. (Report, 1987, pp. 451-2) 


It is my view that the position of the applicant group before me is complete- 
ly analogous to that of the parents of the deceased children involved in the 
Grange Inquiry. It is beyond dispute that the Air Ontario crash survivors and 
the victims’ personal representatives have a direct and legitimate interest in the 
conduct of this Inquiry. Furthermore, they can claim, as in fact they do, to 
represent the point of view of at least a segment of the travelling public on the 
dual issues of airline operations and flight safety, both of which are within the 
purview of the Commission. It is arguable that they have a contribution to make 
to this Inquiry from that perspective and it is impossible to exclude the possi- 
bility that this group may raise an issue which others have overlooked, not- 
withstanding due diligence. In my opinion it would be manifestly unfair to 
exclude them from the process of this Inquiry by reason of impecuniosity. To 
hold otherwise would be to reduce the grant of special participant status to the 
applicants to a hollow victory indeed. It is, in my view, in the public interest 
that they be included in the process. 

I subscribe to the comments of the Commission in the Marshall Inquiry 
contained in its decision of May 14, 1987, with respect to the question of fund- 
ing of various parties, which comments are to be found at page 1 at the decision: 


However, we do believe that, absent any prohibition, it is implicit in the 
Terms of Reference of any Royal Commission that it has the capacity, and 
indeed the obligation, to respond to any party who has been granted standing 
and who raised an issue of participant funding. To refuse to respond to such 
a request would be inconsistent with a tradition of Royal Commissions, a 
tradition which encourages full participation in a public and independent 
forum. In recent times, similar requests have been responded to by then 
Mr. Justice Berger, Mr. Justice Grange, Mr. Justice Estey and Mr. Justice 
Parker. (Decision, May 14, 1987, p. 1) 


It is also noted that in the matter of the recently concluded Final Report of 
the Inspector William E. Code, QC, to the Court of Queen’s Bench of Alberta, 
dated July 18, 1989, into the affairs of the Principal Group of Companies, full 
funding of legal costs, at public expense, was granted to a large group of inves- 
tors who were given participant status with representation by one counsel act- 
ing on behalf of the collective group. 

Entirely apart from the evidence before this Commission indicating the 
inability of the applicant group to finance the costs of representation by legal 
counsel at the hearings of this Commission, I would deem it in the public in- 
terest for the other reasons already stated that this collective group of survivors 
and victims’ families receive assistance with their legal costs incurred with respect 
to appearances at the Inquiry. I will therefore recommend to the Governor in 
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Council the payment of the reasonable legal costs of counsel representing them, 
including necessary disbursements. Taking into consideration the fact that 
Commission counsel have the primary responsibility of presenting before this 
Inquiry all relevant evidence gathered by the investigators acting under my 
direction, and perceiving the role of counsel for the applicant group to be in 
the nature of a less onerous interest role and being conscious of the fact that 
public funds are involved, I think it appropriate to fix the extent of assistance 
in respect of legal fees and expenses to be recommended for counsel on behalf 
of the applicant group as follows: 


a) Counsel fees are to be calculated at an hourly rate on the basis 
of the fee schedule in use by the Government of Canada for 
outside legal counsel; 


Firstly, the hours for which counsel shall be entitled to assistance 
shall be the total of the hours actually spent by the representative 
counsel of the applicant group at the hearings of this Commis- 
sion; and 


Secondly, recognizing that preparation time is a necessary 
element of counsel work, I direct that counsel for the applicant 
group shall be entitled to compensation for a maximum of one 
hour of preparation time for each hour actually spent at the hear- 
ings of the Commission. 


b) The travel and living expenses of counsel representing the 
applicant group, incurred while attending hearings of the 
Commission, shall be reimbursed on the same basis as the 
expenses of Commission counsel, under the current guidelines 
of the Government of Canada. 


c) The reasonable and necessary disbursements incurred by counsel 
in the course of representing the applicant group. 


In the event that such funding is approved by the Governor in Council, I deem 
it appropriate to direct that counsel for the applicant group shall present detailed 
statements of account on a monthly basis for approval by the secretary to the 
Commission or by the Commissioner or his designate. In addition, I direct that 
no extraordinary expenditure shall be undertaken by counsel for the applicant 
group without obtaining the prior approval of the secretary of the Commis- 
sion or by the Commissioner or his designate. 


PIA auton 


The Honourable Mr Justice Virgil P. Moshansky 
Commissioner 


Delivered in the City of Thunder Bay in the Province of Ontario, 
this 11th day of September, 1989 
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27 Aprile 1999 


Mr. John Keenan 

Canadian Airline Pilots Association. 
P20. Box, 425 

Montreal A.M.F. Postal Station 
Dorval, Quebec 

H4Y 1B3 


Dear Mr. Keenan: 


RE: COMMISSION OF INQUIRY INTO THE AIR ONTARIO 
CRASH AT DRYDEN, ONTARIO 


Thank you for taking time to meet with the Commissioner on 
April 26, 1989. Your advice and counsel on the issues 
discussed is sincerely appreciated. 


Further to our discussions and deliberations, this shall 
serve to confirm that the Commission would be grateful if 
the Canadian Airline Pilots Association could make available 
a person or persons with requisite expertise to become full- 
fledged participants in the ongoing investigation. The 
purpose of assuming such a position in the ongoing 
investigation is the enhancement and furtherance of the fact 
finding process. 


The extent of participation shall be determined by the 
Investigator-in-Charge, Mr. Joe Jackson, who reports to the 
Commissioner. It is expected that the expertise of 
participants put forward by the Canadian Airline Pilots 
Association would primarily relate to the areas of 
Operations, Aircraft Performance, Technical, and Human 
Factors. Participants put forward will be asked to outline 
their credentials and the specific areas of knowledge and 
expertise being offered before becoming involved in the 
investigation. 
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Similar to all members of the investigation team, 
participants will be responsible to the Investigator-in- 
Charge. Furthermore, participants will be cautioned that 
all information relating to the investigation is considered 
Confidential, "and .eiS. not «tos béevadiscussed (with, aor 
disseminated to any person who is not a member of the 
investigation team without prior authorization of the 
Investigator-in-Charge. Unauthorized release of such 
information could very seriously jeopardize the endeavours 
of the Commission of Inquiry and the conduct of the 
investigation. 


Any request for the release of information must be made in 
writing. Such request shall outline the specifics of the 
information to be released, the purpose for release, and to 
whom it will be released. 


Any information, including documents, notes, photographs, 
recordings and similar material which a participant 
possesses or obtains as a result of participating in the 
investigation, shall be passed to the Investigator-in-Charge 
prior to the termination of the investigation. 


Failure to adhere to the responsibilities and terms outlined 
above will result in the immediate revocation of the status 
of the participant. Likewise, if at any time a participant 
conducts him or herself in a manner which would prejudice 
the outcome of the investigation, participation will be 
terminated. Needless to say such terms and responsibilities 
apply equally to all members of the investigation team. 


It is sincerely hoped that the participation of the Canadian 
Airline Pilots Association will assist the Investigator-in- 
Charge, and the Commission, in determining the causal 
factors which led to the accident. 


Should you require any other information in relation to the 
within communication please feel free to contact me or deal 
directly with Mr. Joe Jackson, who may be contacted at: 


Canadian Aviation Safety Board 
200 Promenade du Portage 

4th Floor, Place du Centre 
Hull, Quebec 


(819) 994-8031 
£axs(819,): 997-2239 
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STIKEMAN, ELLIOTT 


The Commissioner has asked me to convey to your organization 
his sincere thanks for your assistance. 


Yours very truly 


FAR von Ven, O.¢. 
Commission Counsel 


C.C.- Mr. Joe Jackson 
- Maj. Jack Soutendam 
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Appendix G 


Commission d'enquête 
sur l'écrasement d'un avion 
d'Air Ontario à Dryden (Ontario) 


Commission of Inquiry 
into the Air Ontario Crash 
at Dryden, Ontario 


wee 
CANADA 
Commissioner Commissaire 
The Honourabie Virgil P. Moshansky L'honorable Virgil P. Moshansky 
Counsel Conseiller juridique 
F.R. von Veh. ac F.R. von Veh, cr 
Associate Counsel Conseiller juridique assoc e 
G.L. Wells G.L. Wells 
Commission Secretary Secretaire de la Commission 
Karen D. Logan Karen D. Logan 


July 6, 1989 


Kristopher H. Knutsen, Q.C. 

Carrel & Partners 

Barristers, Solicitors 
Trademark Agents 

P50. Box. 6338 

6th Floor 

West Arthur Place 

Thunder Bay, Ontario 

P7C 4W6 


Dear Mr. Knutsen: 


RE: COMMISSION OF INQUIRY INTO THE AIR ONTARIO 
CRASH AT DRYDEN, ONTARIO 


Thank you for your correspondence in the within matter dated 
June 126, +1989. 


Traditionally, investigations conducted by the Canadian Aviation Safety 
Board or previously by the Department of Transport were exclusively 
conducted by the investigative staff associated with the investigative 
body. Over the years, concerns with this mode of procedure were raised 
by certain parties. These concerns focused on the fact that certain 


P.O. BoxiC.P. 687. Succursale Adelaide Station 
Toronto. Canada M5C 2J8 


(416) 973-2904 FAX. (416) 973-2908 
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individuals possessing a high degree of expertise in relation to given 
phases of an investigation were not being sought out and utilized by the 
investigative body. At times, such individuals came from within the 
ranks of parties such as the Canadian Airline Pilots Association. 


When the within Commission of Inquiry was established, such concerns 
were considered by the Commissioner, and a determination was accordingly 
made to invite certain individuals possessing expertise to directly 
participate in the investigative process. Such participation was 
contingent upon an individual possessing expertise in a given area. 
Furthermore, the areas of expertise were viewed as supplementing the 
Canadian Aviation Safety Board investigative framework. By arrangement 
between the Commission, certain individuals possessing expertise, and in 
some cases certain parties, such experts who were invited to so 
participate were in effect seconded to a respective investigative group. 
Such experts were committed to treating in strict confidence all matters 
ascertained while working with that group. 


You have indicated in your correspondence that "...certain other 
selected counsel have been given the opportunity to review the 
Commission investigative records". This is not correct. No counsel 


have been given such an opportunity. All counsel representing parties 
granted standing by the Commissioner are being treated equally. 


As the Commission investigation continues there will obviously be 
working papers produced for the Commission. These working papers will 
form the basis of the evidentiary material ultimately to be presented in 
a public forum to the Commissioner. These working papers are for 
Commission use and will not be disseminated to the various parties who 
have standing. It seems that what you are requesting is a de facto 
right of documentary discovery. Care must be taken not to treat 
proceedings before the Commission as analogous to a private lawsuit. 
There is not lis inter partes among the parties with status, much less 
as between those parties and the Commission itself. Commission Counsel 
does not occupy an adversarial role. It is hoped that there is a 
presumption that Commission Counsel is acting fairly to bring before the 
Commissioner all evidence necessary to fulfil the mandate of the 
Commission. 
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The Commissioner stated at the Status Hearings of May 26, 1989 that this 
Commission will be governed by principles of procedural fairness. 
Procedural fairness contemplates that to the extent that individuals’ 
interests may be adversely affected as a result of the Commission 
hearings, those individuals will be given a full opportunity to be heard 
and represented by counsel. However, it is the position of the 
Commission that the extent of documentary discovery inherent in your 
request goes far beyond that which is required by procedural fairness. 


Indeed, it is the Commission’s position that such documentary discovery 
would so protract the proceedings of the Commission that the public 
interest would be adversely affected. If these rights of discovery 
asserted by the Special Participants were exercised by all participants, 
the report of the Commissioner would be so delayed that the aviation 
safety mandate of the Commission would be seriously compromised. 


In the case of Selvarajan v. Race Relations Board (1976) 1 ALL E.R. 12 
(C.A.), at page 19 it was stated that: 


"The investigating body is, however, the master of its 
own procedure. It need not hold a hearing. It can do 
everything in writing. It need not allow lawyers. It 
need not put every detail of the case against a man. 
Suffice it if the broad grounds are given. It need 
not name its informants. It can give the substance 
only. 


The cited text is quite stringent. The procedures adopted by the 
instant Commission are far less stringent and premised upon the 
principle of equality and fairness to all parties. 


It is respectfully suggested that the procedures which have been 
proposed for the conduct of the Inquiry as more particularly outlined in 
my correspondence to Mr. Zaitzeff dated June 26, 1989 outlining such 
procedures are fair to all parties, giving no particular party an 
advantageous position. The Commission cannot be put into a position 
where representative counsel can demand and expect to have made 
available Commission working papers. 
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As previously indicated to you, the Commission will co-operate with and 
endeavour to assist all counsel on an equal basis. It is for this 
reason that early notice of witness statements will be forwarded to all 
counsel along with notification of all Exhibits intended to be 
introduced. As well, counsel will have the opportunity, should they so 
desire, to peruse the actual Exhibits prior to any scheduled hearing 
dates. 


Yours very truly, 


PUR. von .Veh..0. 


Commiss je nsel 


FVV: jrw 
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Appendix H 


Commission d'enquête 
sur l'écrasement d'un avion 
d'Air Ontario à Dryden (Ontario) 


Commission of Inquiry 
into the Air Ontario Crash 
at Dryden, Ontario 


CANADA 


Commissioner Commissare 

The Honourable Virgil P. Moshansky L'honorable Virgil P. Moshansky 
Counsel Conseiler jur dique 

F.R. von Veh, Qc F.R. von Veh, er 

Associate Counsel Conseiller juraique associe 

G.L. Wells G.L. Wells 

Commission Secretary Secrétaire de la Commiss:on 

Karen D. Logan Karen D. Logan 


ALT ie L969 


Mr. Glen Shortliffe 
Deputy Minister 
Transport Canada 
Place de Ville 
Tower C 

2th or LoOor 

Ottawa, Ontario 
K1A ON5 


\seue jube, Slevonteliaiimecs 


RE: COMMISSION OF INQUIRY INTO THE AIR ONTARIO 
CRASH AT DRYDEN, ONTARIO 


The ongoing investigation in relation to the Air Ontario Fokker F-28 
accident at Dryden, Ontario has raised an issue in relation to the 
refuelling of an aircraft with an engine or engines operating when 
passengers are on board, boarding, or de-planing. 


Pending the final report of the Commission, the Commission would 
appreciate it if the attached interim recommendation in this regard be 
acted upon by the Department of Transport at the earliest possible time. 
The said recommendation appears to be reasonable in view of the evidence 
presently available to the Commission. 


P.O. Box/C.P. 687, Succursale Adelaide Station 
Toronto. Canada M5C 2J8 
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Your assistance in this regard is appreciated. Should you have any 
further questions on this matter please feel free to contact me 
directly. 


It would also be appreciated if you could advise the Commission of the 
actions that will be taken or proposed as a result of the attached 
interim recommendation. 


Yours very truly, 


FUR. eh 2 'Q7G:, 
Commission Counsel 


FVV: jrw 


crc: Ken Johnson 
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Interim Recommendation 


Re: Air Ontario Fokker F-28 Accident, Dryden, Ontario, March 10, 1989 
On March 10, 1989, a Fokker F-28 aircraft operated by Air Ontario crashed 
shortly after take-off from Dryden, Ontario. While the cause of the accident 
has yet to be determined, the investigation of the events leading to the occur- 
rence has revealed that, prior to the take-off from Dryden, the aircraft had been 
refuelled with a full load of 65 passengers on board while the starboard engine 
was kept running. This operation, commonly called hot refuelling, is recog- 
nized as a high-risk procedure by the aviation industry. 

On April 24, 1989, a malfunction of a vent valve on a Fokker F-28, the same 
type of aircraft involved in the Dryden occurrence, resulted in a 2000-litre fuel 
spill while the aircraft was being refuelled in Fort St John, B.C. Spills of such 
large quantities of fuel are admittedly rare; however, this spill is indicative of 
the potential for a serious fire which exists during aircraft refuelling. Had an 
engine been in operation, such as in Dryden, it could have provided a potential 
ignition source. 

Canada’s Civil Aviation Daily Occurrence Reports (CADORS) for the first 
six months of 1989 show 18 such spills ranging in quantities spilled from 10 
to 15 litres to the 2000 litres spilled in Fort St John. There were 53 such refuel- 
ling mishaps reported in 1988. It should be noted that the refuelling operation 
of the F-28 aircraft in Dryden also resulted in a fuel spill which was limited 
to five litres. | 

On June 21, 1973, an Air Canada DC-8 aircraft in Toronto was destroyed 
and one maintenance person was killed as a result of a fire during refuelling. 
Consequently, Transport Canada closely scrutinized Canadian aircraft refuel- 
ling procedures and developed the Manual of Standards of Procedures for Air- 
craft Fuel Servicing (TP 1297 AK-71-20) in 1978. At that time, it was felt that 
this document adequately addressed all of the relevant safety issues pertaining 
to fuel servicing. This manual, in conjunction with ICAO’s Airport Services 
Manual, has since been utilized by the Canadian aviation community as the 
accepted standard for aircraft refuelling. 

With respect to the subject of hot refuelling an aircraft with passengers on 
board, the Transport Canada manual addresses two separate issues: item 10.00 
deals with the operation of aircraft engines, APUs, and heaters during fuelling 
operations, and item 14.00 provides standards for fuelling during boarding and 
deplaning of passengers or with passengers aboard. The aspect of conducting 
fuelling operations with an engine running and with passengers on board is not 
specifically mentioned in either item. Moreover, ICAO’s Airport Services Manu- 
al does not address the subject, nor does Air Ontario’s Operations Manual. 
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The Commission accepts that in some instances, because of the importance 
of reducing transit times and for security reasons, it may be necessary to refuel 
an aircraft while the passengers are on board. The Commission firmly believes, 
however, that refuelling an aircraft with passengers on board while its engine(s) 
is (are) kept in operation exposes those passengers to unnecessary risks. The 
Commission therefore recommends that: 


The Department of Transport prohibit the refuelling of an aircraft 
with an engine operating when passengers are on board, boarding, 
or deplaning. 
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Appendix J 


Minister of Transport 


GET 17 mo 


The Honourable Mr. Justice Virgil P. Moshansky 
Commissioner 

Commission of Inquiry Into 

The Air Ontario Crash at Dryden 

P.O. Box 687 Adelaide Station 

Toronto, Ontario 

M5C 2J8 


Dear Mr. Justice Moshansky: 


RE: INTERIM SAFETY RECOMMENDATION 
REFUELLING AIRCRAFT WITH ENGINE(S) OPERATING 


I am writing to respond to your commission's interim 
recommendation conveyed by your counsel Mr. Frederick von Veh 
to my Deputy Minister, Mr. Glen Shortliffe by letter dated 
11#901v-7#1989: 


As a result of your investigation into the circumstances 
surrounding the Air Ontario F-28 aircraft accident at Dryden, 
Ontario, on March 10, 1989, you have recommended that: 


"The Department of Transport prohibit the 
refuelling of an aircraft with an engine 
operating when passengers are on board, 
boarding or deplaning." 


My officials and I have reviewed your recommendation and we 
agree that refuelling an aircraft with passengers on board, 
boarding or deplaning with engine(s) operating exposes 
passengers to undue risks. A new regulation prohibiting this 
practice will be processed on a priority basis. 


Concurrent with this letter, I am sending to all Canadian air 
carriers a letter requesting that they voluntarily implement 


the intent of the recommendation immediately. A copy of the 
letter is attached for your information. 


AW fe 


Ottawa. Canada K1A ON5 
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Please do not hesitate to forward any future safety 


recommendation to my office where it will receive prompt 
attention. 


With every best wish. 


Yours sincerely, 


; 


Benoît Bouchard 


Enclosure 


Ministre des Transports 


OCT 17 mpg 


NOTICE TO ALL CANADIAN AIR 
CARRIERS 


I would like to take this 
opportunity to make you aware of 
the interim recommendation of the 
Commission of Inquiry into the 
Air Ontario Crash at Dryden, 
regarding the fuelling of an 
aircraft with an engine(s) 
running when passengers are on 
board. The Commission 
recommends: 


"Transport Canada prohibit the 
refuelling of an aircraft with an 
engine operating when passengers 
are on board, boarding or 
deplaning." 


I have accepted this 
recommendation and have directed 
my officials to prepare the 
necessary regulation. In the 
meantime, I would ask that you 
comply with the intent of the 
recommendation immediately. 
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Minister of Transport 


ADA 


AVIS A TOUS LES TRANSPORTEURS 
AERIENS CANADIENS 


Je voudrais profiter de l'occasion 
pour vous informer d'une 
recommandation provisoire faite par 
la Commission d'enquéte au sujet de 
l'écrasement d'un appareil de la 
compagnie Air Ontario à Dryden. 
Cette recommandation a trait au 
ravitaillement en carburant d'un 
aéronef avec un ou plusieurs 
moteurs en marche lorsque des 
passagers sont à bord. La 
Commission recommande que: 


"Transports Canada interdise le 
ravitaillement en carburant d'un 
aéronef avec un moteur en marche 
lorsque les passagers sont à bord, 
montent à bord ou débarquent." 


J'ai accepté cette recommandation 
et j'ai demandé aux agents 
responsables de préparer la 
réglementation appropriée. 
Entre-temps, je voudrais que vous 
vous conformiez immédiatement à 
cette recommandation. 


Le ministre des Transports 


See 


Benoit Bouchard 
Minister of Transport 


Ottawa, Canada K1A ON5 
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Appendix K 


Aircraft icing 
must never 
be underestimated 


Despite past published data on this 


serious problem, it is too often 


the pilot who fails to hear the warnings 


and optimism overcomes caution... 


by Dr. O.K. Trunov 
State Research Institute 
for Civil Aviation 
(USSR) 


AIRCRAFT ICE-LOADING can be a serious 
threat to one’s survival. Too often, the 
danger is taken too lightly. 


Is it possible to take off in an ice-caked 
aeroplane? If you put the question to a 
ground technician at an airport you will, of 
course, get a negative reply. You will be 
told that when icing conditions prevail on 
the ground, the aeroplane is subjected to 
special operating procedures to protect it 
against ice, snow and rime. 


However, many pilots will tell you (confi- 
dentially) that although existing instruc- 
tions forbid them to take off in an 
\ce-covered aeroplane, such things do 
happen on rare occasions in actual prac- 
tice. Not only that, a few pilots will tell you 
that modern jet transport aeroplanes are 


scarcely affected by ice accretion on the 
ground. 


The formation of ice deposits on the sur- 
face of aeroplanes while they are grounded 
has always been highly detrimental to avia- 
tion, disrupting the regularity of flight 
schedules and provoking periodic acci- 
dents. 


Icing hazards underestimated 


Although cases where ground frost com- 
pletely paralyzes airports are now the 
exception, even today, despite the creation 
of effective means of combating this phe- 
nomenon, severe glazed frost or heavy falls 
of wet snow accompanied by sub-zero 
atmospheric temperatures are always a 
threat to flight safety and a serious obstacle 
to the regularity of civil aviation oper- 
ations. 


In addition to the light aeroplane accidents 
connected with ice formation on the 
ground which occur every year in general 
aviation, similar incidents — at times 
involving large aeroplanes — take place on 
scheduled routes. 


One event in recent years which caused 
severe repercussions among aeronautical 
experts and pilots was the disaster which 


befell a Boeing 737 on 13 January 1982 at 


Washington National Airport, when it 
took off in icy conditions. The literature 
relating to the accident suggests that the 
crew of the aeroplane underrated the icing 
hazard on the ground, and that this 
stemmed directly from their lack of the 
requisite information and knowledge to 
make an objective assessment of the degree 


of risk inherent in ice formation on the 
ground. 


Based on many years’ work on aircraft 
icing problems, I have reached the convic- 
tion that the tendency of pilots to underes- 
timate the danger of icing on the ground, 
combined with their habitual psychologi- 
cal urge to take off on schedule ‘‘at all 
costs,” is one of the principal negative 
factors. 


Underestimation of the hazard occurred 
even in the days of piston-engine aircraft 
and continues to make itself felt today, 
when passenger transport is performed by 
powerful turbo-jet airliners. 


Air crew ignorance of the dangers of ice 
formation on aeroplanes on the ground has 
to be overcome by concerted measures, 
including the updating of appropriate parts 
of the operating instructions, systematic 
publication of professional and popular 
articles on the subject in the aviation press 
and the training of crews in take-off opera- 
tions in ground-frost conditions on flight 
simulators. 


Ground icing differentiated 


The commercial transport aeroplane oper- 
ating on long-haul airways which cross dif- 
ferent climatic zones can expect to en- 
counter ground frost at virtually any time 
of year, but most frequently — as regards, 
for instance, the territory of the USSR —in 
the spring and autumn periods. 


Various types of ground icing afflict aero- 
planes in different ways and result in 
stronger or weaker bonding of the ice layer 
to the surface. However, all the multifar- 
ious types of icing which occur on the 
ground can be consolidated into three main 
groups. 

The first embraces those which are pro- 
duced as a consequence of the conversion 
(sublimation) of water vapour into ice, 
omitting the liquid phase. This group 
includes rime ice. hard (crystalline) ice 
coating and glaze ice. 


Rime occurs in clear calm weather on the 
surface of objects cooled by heat emission 
and at a lower sub-zero temperature than 
the surrounding air. The air is cooled in 
proximity to the surface of objects and the 
water vapour contained therein, after 
reaching a state of saturation, is converted 
into ice. Rime ice can form at any sub-zero 
temperature and in wide variations of rela- 
tive humidity. 

A hard (crystalline) crust is produced by 
warming, when the objects remain at a 
lower sub-zero temperature than the 
oncoming masses of warm air. The hard 
crust does not usually exceed more than a 
few millimetres in thickness. 
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Crystalline-glazed ice is formed in severe 
frost as a result of over-saturation of the air 
with water vapour. 


These three types of snow-like deposits are 
all unstable, of low density and can be 
fairly easily removed from the airfoil. 


The second group encompasses types of 
icing due to the presence of supercooled 
water in the atmosphere. In this case, ice is 
formed as a result of the crvstallization on 
the surface of the aeroplane of supercooled 
droplets of rain, mist or drizzle. This type 
of ice formation on the ground is usually 
encountered at air temperatures around 
GC; 

In structure, external appearance and 
colour the icing may vary from transpar- 
ent, glossy ice to a snow-white coating 
resembling rime. The differences are due to 
the fact that droplets freeze at different 
rates in different conditions. 


If the temperature fluctuates between 0and 
-5°C (there have been cases of glaze ice 
formation at temperatures below -10°C), 
large droplets spread across the surface of 
the object as they freeze and form a trans- 
lucent glossy ice (glaze ice). At low temper- 
atures, very small droplets freeze rapidly 
and a dull or white ice is formed. The smal- 
lest droplets of supercooled fog, when they 
- freeze, form granular rime. 


The ice deposits of this group bond much 
more firmly to the surface of the aeroplane 
than the sublimated deposits and may 
attain large dimensions. 


In the third group one may include all types 
of ice formation produced by the freezing 
of ordinary non-supercooled water (rain, 
wet snow, precipitated fog droplets, water 
vapour condensate, etc.) on the surface on 
the aeroplane. Outwardly they resemble 
the deposits in the first two groups but, as 
opposed to sublimated ice, they form a 
solid bond with the airfoil. 


It is not unusual for any snow-like ice de- 
posit on the surface of an object to be 
wrongly described as rime. This may lead 
to a false assessment of the strength of the 
bond between the ice laver and the surface 
of the aeroplane. 


It should never be assumed that any type of 
ice formation on the grounded aeroplane 
will be shed by vibration of the airframe 
during taxiing or under the impact of the 
airstream. 


Effects on aircraft studied 


Ice formation on aircraft while they are on 
the ground differs from icing in flight. Asa 
rule, ice is only formed in flight on the 
leading edges of the aeroplane; on the 
ground, however, it usually covers the 
greater part of the aeroplane surface — 


particularly the whole upper surface of the 
wing and tail plane and the surface of the 
fuselage. 


Icing on the ground is often asymmetrical, 
occurring on the windward side of the 
aeroplane. 


During take-off, the risk to the ice-covered 
aeroplane lies in the degradation of wing 
lift, premature airflow separation and 
increased drag. Research has shown that 
with a few types of airfoil geometry there 
may be a sharp loss of lift coefficient and 
reduction of the critical angle of attack in 
the presence of very small ice deposits. 


A series of investigations was conducted in 
the framework of Soviet-Swedish scientific 
technical co-operation to determine the 


(1) Clean wing. 


effects of various dimensions and shapes of 
ice on the aerodynamic characteristics of 
aviation airfoils*. Examples are shown in 
Figures 1 and 2 of individual results of 
studies of the effects of simulated rime 
deposited on wing surfaces. The tests were 
made in a wind tunnel using a model with 
profile NACA 65,A215 and a chord length 
of 650 mm. Flap extension was 20°. 


The test data reveal that the maximum lift 
coefficient falls 33 per cent when the entire 
upper surface of the wing is covered with 
rime 0.5 mm thick, and the critical angle of 
attack is reduced in this case from 13 to 7 
per cent. These data are striking evidence 
of the degree of hazard associated with 


*The Swedish team was led by M. Ingelman-Sundberg, 


and the Soviet team by the author. 


(2) 100% of surface covered 
with rime 0.5 mm thick. 
(3) 95% of surface covered 
with rime 0.5 mm thick. 
(4) 82% of surface covered 
with rime 0.5 mm thick. 
(5) 82% of surface covered 
with rime 0.1 mm thick. 


Coefficient of Lift (C, ) 


Reynolds No.: 
Re = 2.6x10® 


Angle of Attack (degrees) 


Profile: NACA 65, A215 
Chord length: 650 mm 


Simulated 
Rime Deposits 


ven 


Flap extension: 20° 


Figure 1. Comparison of effects on coefficient of lift (C,) by rime 
buildup on the leading 2dge of an airfoil in wind tunnel tests. 
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Re = 26x10° 


Change in C, _,, (%) 
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Rime thickness-to-chord length ratio 


“insignificant’’ thickness of ice on an air- 
craft wing. 


As might be expected, wing lift 1s most 
adversely affected by asperities on the lead- 
ing edge of the airfoil. The effects of asperi- 
ties on the coefficient of lift (C,) decrease 
the farther one gets from the leading edge, 
and on a few airfoils are not felt at all 
beyond a distance of 25 per cent of chord. 


As can be seen from Figure |, removal of 
rime from the leading edge of the wing ona 
section of no more than 5 per cent (curve 3) 
considerably improves the characteristics 
of the profile. When rime is removed on a 
segment of 18 per cent of chord, Clmay 
increases even more and the critical angle 
of attack comes close to its value for the 
“clean” profile (curve 4). 


From these data. one may draw the practi- 
cal conclusion that it is essential when tak- 
ing off in ground-frost conditions to 
activate the aircraft wing and tailplane de- 
icing system (if such exists and if its use is 
permitted in the take-off regime). 


However. it must not be concluded from 
these data that it is sufficient. when ready- 
ing the aeroplane, to simply remove the ice 
and snow from the wings and tailplane. 
This would be a serious mistake, because 
the negative effects of icing on the giuund 
are not confined just to the degradation of 
CLmax and the critical angle of attack. 


Figure 3 reflects the results of a flight test 
with an Antonov-12 four-engine turbo- 
prop transport aeroplane in natural icing 
conditions. As can be seen, a 20-mm ice 
accretion on the leading edge of the wing 
(with the de-icing system switched off) 
resulted in a 31 per cent drop in CL ma, 


The effects of icing on the Tupolev TU-154 
turbo-jet with extended slat were apprecia- 
bly smaller (Figure 4). The effects of artifi- 
cial rime were studied for different configu- 
rations of the wing high-lift devices. For 
different profiles and different degrees of 
icing the results can vary substantially. 
However, in the majority of cases, the neg- 
ative effects of rime were intensified when 
the flaps were extended and reduced when 


slats were used. This fact should also be 
covered in any practical recommendations 
developed for pilots. 


It can be seen that these studies have clearly 
demonstrated that even minor icing of the 
wing surface can significantly degrade the 
take-off characteristics of the aeroplane by 
reducing its lift, raising the stall speed, 
reducing the critical angle of attack and 
increasing drag. 


It is worth noting that long before the inci- 
dent with the B-737 mentioned earlier some 
of the results of the above investigations 
were published in joint Soviet-Swedish 
scientific papers that were circulated 
among the aeronautical organizations of 
many States in 1977 and 1979.+ Unfortu- 
nately, this information does not always 
appear to reach its most important user 
—the pilot. 


The take-off roll of the aeroplane usually 
continues, of course, up to the point at 
which lift-off speed is achieved and the lift 
forces equal the mass of the aeroplane. If 
for any reason, when the normal lift-off 
speed is attained, the aircraft does not 
achieve the necessary lift-off CLand the lift 
forces remain below the mass of the aero- 
plane, they can be increased through one of 
two courses: (1) by increasing speed still 
further and ipso facto extending the ground 
roll, or (2) by raising the coefficient of lift 
by increasing the angle of attack. 


Both of these courses have their attendant 
dangers. In the first case, the ground roll 
may exceed the length of the aerodrome. 
and in the second the critical angle of 
attack may be reached, threatening break- 
away of the airflow from the wing. 


In addition to the danger of breakaway, the 
handling properties of the aircraft mav be 
degraded by icing. In particular, icing-up 
of the wing on those sectors where the 
ailerons are located, and icing-up of the 
ailerons’ themselves, may produce an 
abrupt deterioration in lateral control of 
the aeroplane. 


I know of cases where snow or ice that was 
not removed from the upper surface of the 
stabilizer and tail fin caused the aeroplane 
to assume a pronounced nose-up attitude 
during take-off that created extremely 
hazardous situations. 


An additional negative factor may be the 
weight of the ice deposits which form on 
the surface of the aeroplane while it is 
standing on the ground. 


A serious problem affecting take-off safety 
in ground-frost conditions is the possible 
outage or loss of efficiency in the power- 


+See ICAO Bulletin, October 1977, pages 11-13, and 
August 1980, pages 24-27. for highlights of these reports 


plants. This may not only happen when the 
engine de-icing devices have for some rea- 
son not been activated, or have been acti- 
vated too late. 


It is common knowledge that for many 
types of gas-turbine engines, their de-icing 
and air intake systems must be switched on 
whenever icing is present or expected, even 
when the outside air is a few degrees above 
zero and significant humidity, precipita- 
tion, fog or drizzle is present. The need for 
this is dictated by the possibility of ice 
forming on engine components, even when 
there is no visible icing on the airframe. 


Unlike the engine inlets, which are fitted 
with de-icing devices, the compressor rotor 
blades, as a rule, are unprotected and ice 
may form and be shed from the blades, 
resulting at times in degradation of thrust 
performance, uneven operation of the 
engine (not excluding involuntary shut- 
down) and the creation of unacceptable 
vibration. For a few engine types, this phe- 
nomenon continues to pose an acute prob- 
lem requiring further study. It should be 
noted that the adverse consequences of 
engine icing during ground run-up just 
referred to may not make themselves felt 
until take-off power is applied. 


In the case of aeroplanes of which the 
engines are mounted in the tail. fragments 
of ice and snow shed by the air intakes and 
other parts of the aeroplane may be sucked 
into the engines during take-off or climb- 
out and occasionally cause damage or 
engine outage. The point at which the de- 
icing system is activated after completion 
of the take-off phase and ice begins to fly 
off the wings is a critical moment in this 
regard. 


The main requirement for any equipment 
combating icing on the ground must be to 
ensure that the surface of the aeroplane 1s 
free of ice deposits during the period of 
take-off. 


The difficulties associated with the quest 
for effective and reliable resources against 
icing on the ground stem, on the one hand, 
from the great variety in the types of 
ground icing encountered and, on the 
other, the need to satisfy not only the prin- 
cipal requirement but numerous additional 
operating requirements. The large number 
of proposed devices and procedures, based 
on the most diverse principles, have not 
been widely used in operations, since they 
have proved to be either insufficiently 
effective or too expensive and labour- 
intensive. or else they created a corrosion 
hazard, violated noise restrictions or had 
some other obnoxious characteristic. 


The basic general shortcoming in the ear- 
lier methods, however. was that they did 


Coefficient of Lift (C,) 


Coefficient of Lift (C, ) 
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Figure 3. Effects of wing icing on the 
Antonov An-12 turbo-prop aeroplane: 
(1) ice free; (2) natural ice formation. 


Angle of Attack (degrees) 


Figure 4. Variation of C, as a func- 
tion of angle of attack in the 
presence of ice formation on a 
Tupolev TU-154 turbo-jet aeroplane: 
(1) ice free; (2) with simulated ice 
accretion on the wing leading edge. 


Angle of Attack (degrees) 


not satisfy the principal requirement and 
only resolved part of the problem — Le., 
they only provided for the removal of snow 
and ice, or temporarily postponed icing 
(for example, shrouding of the aeroplane). 


Following many years of research in a 
number of countries a physical-chemical 
method was developed for the protection 
of aeroplanes from icing on the ground, 
based on the application of liquids with a 
low freezing temperature. Essentially, the 
method consists in spraying the surface of 
the aeroplane with anti-ictng fluid which, 
in addition to removing the ice, forms a 
protective film on the skin of the aircraft 
that prevents further icing. 


This method is currently the only one 
which solves both sides of the problem — 
ice removal and prevention of ice forma- 
tion — and ensures take-off safety in 
conditions where the process of ice forma- 
tion on the ground continues. The applica- 
tion of this method was a big step forward. 
However, it must be remembered that 
many anti-icing fluids are only designed to 
combat mild or moderate icing on the 
ground: even the best fluids cannot give 
long-lasting anti-icing protection of the 
aeroplane in really severe ground-frost 
conditions. 


Icing of this type is extremely rare, but the 
statistics of hazardous weather phenomena 
show that it is quite possible. Continuous 
monitoring of the state of the aircraft’s sur- 
face, therefore, is essential in all cases. 


Anti-icing fluids must comply with a 
number of complex requirements, of which 
the principal ones are that the fluid must 
form aneven film, without dry patches, on 
the protected surface and preserve the sur- 
tace of the aeroplane from ice formation 
for the longest possible time in continuous 
ground-frost conditions. Moreover, the 
anti-icing fluid must not have a corrosive 
effect on the structure of the aeroplane, 
must not damage the airframe materials or 
paint and varnish coating or be flammable. 


In implementing the operating procedures 
to prevent the take-off of ice-accreted 
aeroplanes, the following points must be 
kept in mind: 


e The airframe and engine de-icing sys- 
tems must be activated during taxi roll, 
holding and take-off in ground-frost 
conditions in accordance with the opera- 
tor’s instructions. 


e When anti-icing fluids are used to 
remove ice, the prescribed concentration 
must be stricly observed. If this require- 
ment is disregarded, the period of effec- 
tive anti-icing protection may be appre- 
ciably reduced, with the result that 
ice-accretion takes place during take-off. 


e During the preliminary processing of 
liquids for anti-icing purposes, dilution 
with water must never be permitted. 


e The effectiveness of anti-icing fluid var- 
ies in different meteorological condi- 
tions. The prophylactic action of the 
fluid is reduced in severe icing conditions 
on the ground (heavy falls of wet snow, 
supercooled rain) and it may be neces- 
sary to spray the surface of the aeroplane 
more than once to guarantee safety of 
take-off. For instance, the effective pro- 
phylactic period of Arctica-200 in fairly 
severe icing conditions is 30 minutes. 
Based on this, a prescribed time limit 
between the spraying of the aircraft and 
the take-off should be estalished. The 
departure of the aeroplane should be 
arranged without delay after the spray- 
ing Operation. 


e For the purpose of economizing fluid 
usage, ice deposits are sometimes 
removed with hot water and the surface 
of the aeroplane is sprayed immediately 
thereafter with undiluted anti-icing fluid. 
In this case, a very careful check of the 
state of the surface is essential. This 
procedure (preparatory removal of ice 
with hot water) is not recommended 
when the temperature of the ambient air 
is below -5°C. 

e When dry snow, which bonds poorly to 
the surface, is present on the aeroplane, 
it is best removed mechanically with the 
aid of brushes and blowers in the absence 
of icing conditions on the ground. 

e When the aeroplane is taxiing in icing 
conditions (precipitation, drizzle) and 
slush and snow are present on the surface 
of the runway and the taxiways, it Is 
important for the aeroplane to keep clear 
of the jet blast from the engines or pro- 


inti-icing fluids, sprayed on aircraft, not only remove ice but also apply a protective film 
that prevents further icing. Shown is an Air Canada aeroplane undergoing such spraying 
in Montreal prior to flight. 


pellers of neighbouring aeroplanes which 
may aggravate the icing process. 


e In all cases where the ice formation pro- 
cess on the ground proceeds without 
interruption, or where removal of the ice 
deposits takes place after this process has 
ended, and whenever slush and snow are 
present on the taxiways and runways, a 
continuous check must be made of the 
surface of the aeroplane up to the time 
that take-off power is applied, regardless 
of the anti-icing method used. 


Airport ground technicians responsible for 
executing the physical tasks involved, as 
well as air crews, must have a good under- 
standing of the physical-meteorological 
conditions of ice formation on the ground 
and be able to adjust to rapidly changing 
weather conditions, so as to use the 
recommended protection methods and 
equipment correctly. 


If, for instance, a fall of dry snow is 
expected or is in progress, anti-icing fluid 
should not be applied. Dry snow on the 
surface, if sprayed with fluid, forms either a 
frost-free ‘‘mush’’ or layer of snow which 
does not freeze fast to the skin. Either one 
can be removed without difficulty, but it is 
even easier to remove dry snow from an 
aircraft skin that is not covered in liquid. 


At the same time, there may be an abrupt 
change in conditions so that the dry snow 
changes to wet, which adheres to the air- 
foil. In this case, the use of de-icing fluid is 
essential. Blowers and mechanical devices 
will not provide protection. 


It follows, accordingly, that take-off safety 
in conditions of ice formation on the 
ground is dependent on four main factors: 


— the correct and timely application of 
anti-icing fluids and other resources; 
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— utilization of the airframe and engine 
de-icing systems; 


— continuous supervision of the state of 
the aeroplane surfaces, up to the 
moment of take-off; and 


— action by the crew, during take-off in 
persistent icing conditions, to maintain 
a proper stall margin (by increasing 
take-off speed, for example). 
In summary, it must be recognized that ice 
formation on the ground continues to bea 
serious problem in contemporary air 
transport which must not be underesti- 
mated. The most effective current protec- 
tion against ice formation on the ground ts 
with the application of anti-icing fluids, 
which ensure removal of ice from the surfa- 
ces of aeroplanes and prevent further 
accretion. 
Future work to enhance the safety of take- 
off in conditions of ice formation on the 
ground must proceed, inter alia, in the fol- 
lowing directions: 


— by determining better ways to upgrade 
the protective properties of anti-icing 
and de-icing fluids; 


— through the continuing refinement of 
appropriate sections of flight manuals 
and operating procedures; 


— by better training and education of 
pilots in this area; and 


— with improved quality and accuracy of 
meteorological forecasts and MET 
information. 


Finally, any efforts to upgrade the fluids 
used to combat ice formation on aero- 
planes on the ground should be accompan- 
ied by effective steps to protect the 
environment and to increase the cost effec- 
tiveness of this method. ey 


Source: International Civil Aviation Organization, Bulletin, June 1985. 
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Appendix L 


U.S. Federal Aviation Authority, Federal Aviation 
Regulations 


ji 121.629 Operation in icing conditions. 
(a) No person may dispatch or release an aircraft, continue to operate 


(b 


) 


an aircraft en route, or land an aircraft when in the opinion of the 
pilot in command or aircraft dispatcher (domestic and flag air carri- 
ers only), icing conditions are expected or met that might adversely 
affect the safety of the flight. 

No person may take off an aircraft when frost, snow, or ice is adher- 
ing to the wings, control surfaces, or propellers of the aircraft. 


91.209 Operating in icing conditions. 


(a) No pilot may take off an airplane that has - 


> 


7 


(1) Frost, snow, or ice adhering to any propeller, windshield, or 
powerplant installation, or to an airspeed, altimeter, rate of climb, 
or flight attitude instrument system; 

(2) Snow or ice adhering to the wings, or stabilizing or control sur- 
faces; or 

(3) Any frost adhering to the wings, or stabilizing or control surfaces, 
unless that frost has been polished to make it smooth. 

Except for an airplane that has ice protection provisions that meet 

the requirements in section 34 of Special Federal Aviation Regulation 

No. 23, or those for transport category airplane type certification, 

no pilot may fly - | 

(1) Under IFR into known or forecast moderate icing conditions; or 

(2) Under VFR into known light or moderate icing conditions; un- 
less the aircraft has functioning deicing or anti-icing equipment 
protecting each propeller, windshield, wing, stabilizing or con- 
trol surface, and each airspeed, altimeter, rate of climb, or flight 
attitude instrument system. 

Except for an airplane that has ice protection provisions that meet 
the requirements in section 34 of Special Federal Aviation Regulation 
No. 23, or those for transport category airplane type certification, 
no pilot may fly an airplane into known or forecast severe icing con- 
ditions. 
If current weather reports and briefing information relied upon by 
the pilot in command indicate that the forecast icing conditions that 
would otherwise prohibit the flight will not be encountered during 
the flight because of changed weather conditions since the forecast, 
the restrictions in paragraphs (b) and (c) of this section based on fore- 
cast conditions do not apply. 


78 U.S. Federal Aviation Regulations 
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135.227 Icing conditions: operating limitations. 


(a) 


No pilot may take off an aircraft that has - 

(1) Frost, snow, or ice adhering to any rotor blade, propeller, wind- 
shield, or powerplant installation, or to an airspeed, altimeter, 
rate of climb, or flight attitude instrument system; 

(2) Snow or ice adhering to the wings or stabilizing or control sur- 
faces; or 

(3) Any frost adhering to the wings, or stabilizing or control surfaces, 
unless that frost has been polished to make it smooth. 

Except for an airplane that has ice protection provisions that meet 

section 34 of Appendix A, or those for transport category airplane 

type certificate, no pilot may fly - 

(1) Under IFR into known or forecast light or moderate icing condi- 
tions; or 

(2) Under VFR into known light or moderate icing conditions; un- 
less the aircraft has functioning deicing or anti-icing equipment 
protecting each rotor blade, propeller, windshield, wing, stabiliz- 
ing or control surface, and each airspeed, altimeter, rate of climb, 
or flight attitude instrument system. 

No pilot may fly a helicopter under IFR known or forecast icing con- 
ditions or under VFR into known icing conditions unless it has been 
type certificated and appropriately equipped for operations in icing 
conditions. 
Except for an airplane that has ice protection provisions that meet 
section 34 of Appendix A, or those for transport category airplane 
type certification, no pilot may fly an aircraft into known or forecast 
severe icing conditions. 
If current weather reports and briefing information relied upon by 
the pilot in command indicate that the forecast icing condition that 
would otherwise prohibit the flight will not be encountered during 
the flight because of changed weather conditions since the forecast, 
the restrictions in paragraphs (b), (c), and (d) of this section based 
on forecast conditions do not apply. 


Source: United States, Dept. of Transportation, Federal Aviation Authority, 


Federal Aviation Regulations. Part 91, General Operating and Flight 
Rules; Part 121, Certification and Operations: Domestic, Flag and Sup- 
plemental Air Carriers and Commercial Operators of Large Aircraft 
(April 1984); Part 135: Air Taxi Operators and Commercial Opera- 
tors (Revised Dec. 1, 1978). 
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